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The Adler Planetarium and Astronomical 
Museum of Chicago 
By PHILIP FOX, Director 


THE ASTRONOMICAL MUSEUM 


What might one expect to find in an astronomical museum? Certainly 
apparatus to show the fundamental laws so far as they can be so illus- 
trated—laws of dynamics, optics, spectroscopy, photometry, etc.; 
apparatus to show methods of observing; collections of instruments to 
show their development to modern forms; portrayal of results of ob- 
servations so far as they can be brought to reveal the nature of the Sun, 
Moon, Planets, Comets, Stars, and Nebulae, the scale and architecture 
of stellar systems. 

This museum is particularly fortunate in the possession of a superb 
collection of antique instruments. Some four hundred years ago the 
Strozzi family of Florence began a collection of scientific instruments, 
gathering and preserving things of worthy achievement. About forty 
vears ago this collection passed into the hands of Raoul Heilbronner 
in Paris, after the War to Ant. W. M. Mensing in Amsterdam, and 
from him to the Chicago museum. It contains an unexcelled collection 
of astrolabes, nocturnals, armillae, globes, sundials, early telescopes, 
etc., by the most skilful craftsmen of the fifteenth, sixteenth, seven- 
teenth, and eighteenth centuries. The items are marvellous not only for 
the learning and mechanical skill they display but for the beauty of 
workmanship. This collection of about six hundred pieces, to which 
generous friends have made recent additions, forms the background 
of the Museum. 

It is remarkable that so many choice instruments have survived intact 
the shocks of the many years. The astonishment increases when one 
follows the quest of modern instruments which have figured prominent- 
ly in scientific progress. So many have fallen victim to what Dr. 
Gunther has so charitably characterized as the “adaptive ingenuity of 
the younger scientists.” 


*Appreciative acknowledgment is made to Miss Maude Bennot, Assistant 
Director, for valuable aid in the examination of museum pieces, for their arrange- 
ment in the Museum, and in the preparation of this article and to Mr. F. W. 
Schlesinger, Demonstrator, for aid in photographing pieces for the illustrations. 
Also, grateful acknowledgment is made to Professors O. F. Long of Northwestern 
University, Campbell Bonner of the University of Michigan, and Roy C. Flickinger 
f the University of lowa, for the translation of Latin inscriptions on various in- 
struments, some of which are used in this article In them they have found 


occasional inaccuracies. 
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Heilbronner had added some pieces to the collection while it was i 
his hands. Like accretions took place after the acquisition by Mensing, 
approximately thirty per cent in number of pieces. Mr. Ant. W. M 
Mensing is a dealer and connoisseur in art treasures with a wide and 
detailed knowledge of old books, matters pertaining to navigation and 
exploration, and makers of maps, globes, and ancient instruments. 





Fic. 1. Mr. Ant. W. M. MENSING OF AMSTERDAM, 
FROM A PHOTOGRAPH TAKEN ON THE AMSTEL, 


» 


23 JANUARY 1930. 


Mensing made a fine contribution to the literature on ancient instru- 
ments in the preparation and publication of a detailed, descriptive. 
analytical, richly illustrated catalogue. In the preparation of this work 
he was fortunate in having the assistance of Max Engelmann of the 
Mathematisch-Physikalischen Salon of Dresden, whom Dr. Basser- 
mann-Jordan' characterizes as “ein so vollkommenen und vielseitigen 
Kenner.” The notes of this catalogue have been of inestimable value in 
the study of the various pieces described and for an extension of the 
study to the uncatalogued items acquired also from Mensing and to 
pieces added later from other sources. From this catalogue it is at once 
apparent that the collection in its special field is of extraordinary charac- 


* Die Uhrmacherkunst, Halle (Saale) 12 Dec. 1924, p. 776. 
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ter, worthy to be compared with those of the Ashmolean Museum at 
Oxford, the Science Museum in South Kensington, London, the Con- 
servatoire National des Arts et Métiers in Paris, or the Deutsches 
Museum in Munchen, or with that gem-like collection in the jewel-box 
setting of the Mathematisch-Physikalischer Salon in Dresden. Its in- 
stallation here puts this institution in an enviable position among scien- 
tific museums. 

The limiting dates of the items are 1479 and 1800. For that period 
the work of many of the foremost instrument makers is represented by 
original pieces. From Germany such names as Cajetanus, Ducher, 
Hahn, Hartmann, Heiden, J. Martin, Purman, Reinmann, Schniep, 
Schissler, Stark, Trechsler, Willebrand. From France: Bion, Chapotot, 
Chardin, Chesnon, DeMongenet, DuBois, Danfrie, Grandjean de 
Fouchy, Langlois, LeMaire, Lepere, Marquart, Meurand, Martin, 
Martinot, Pigeon, Passement, Sevin. From Italy: Blondeau, Bos, 
Ferrari, Giamin, Lusuerg, Mariani, Merula, Ravilius, Rodella, Stefani, 
Vulparia. From Holland: Bonius, Blaeuw, van Ceulen, Isenbroek, 
Oller. From Belgium: Arsenius, Coignet, D’Amery, Rechter. From 
Sweden: Sauter. From Prag: Habermel. From England: Bennett, 
Blagrave(?), Butterfield (worked mostly in Paris), Cole, Deane, Dol- 
lond, Marshall, B. Martin, Masig, Nairne. 

Just as the illustrious instrument makers are represented, so also are 
the principal centers: Augsburg, Cassel, Danzig, Dresden, Frankfurt, 
Gottingen, Leipzig, Miinchen, Nirnberg, Ulm, Prag, Pressburg, Wien, 
Delft, Haag, Harlem, Antwerp, Brussels, Louvain, Aix les Bains, Blois, 
Clermont, Paris, Strasbourg, Florence, Milan, Naples, Padua, Rome, 
Urbino, Venice, Stockholm, London. 

It is a collection of such character that Professor Bassermann-Jordan 
in a review of the Catalogue wrote, “Wenn die Sammlung Mensing auf 
den Markt kommen sollte, so werden die deutschen Museen sehr darauf 
zu achten haben, dass die wichtigsten deutschen Stiicke Deutschland 
erhalten bleiben.” (If the Mensing Collection should be placed on the 
market the German museums must have care that the most important 
German pieces remain in Germany). The collection was offered to sale 
only in its entirety: through the generosity of Mr. Max Adler it came 
to Chicago intact. Those who with reluctance see such masterpieces of 
technical skill and artistic merit depart from their shores may be assured 
that this institution recognizes equally with them the solemn obligation 
to preserve and cherish the best work of past generations, that our 
respect for the knowledge and achievements of ancient masters may be 
enhanced and that the course of development of instrumental design may 
be revealed, both of these factors to serve as an inspiration for progress. 
Moreover, on seeing these treasures one’s mind turns irresistibly, and 
with growing admiration, to contemplation of the culture of the cities 
where they were made. 

Today the skilful instrument maker is the essential right hand of 








324 The Adler Planetarium and Astronomical Museum 








the investigator and this has been the case since first the observer took 
to instrumental aid in his search for greater precision and wider 
horizons. Then, even as now, both investigator and instrument de- 
signer and maker are often found in one individual. In our day we 
find the investigator keen in the design and development of new equip- 
ment. We may mention Rowland and the grating, Michelson with the 
echelon and interferometer, Nichols and the radiometer, Langley and 
the bolometer, Talcott and the zenith telescope, Herschel and his tele- 





Fic. 2, Mr. MAx ApLer or CuHIcAco, FouNDER 
AND Donor. FROM A SKETCH BY JOHN 
DocToROFF OF CHICAGO, 1930. 


scopes, Hale and Deslandres with the spectroheliograph. And so it was 
in the past. Blaeuw was the greatest cartographer of his time. Dion's 
“Traite de la Construction et des principaux Usages des Instruments de 
Mathematique” went through many editions, was translated into many 
languages. Galileo, maker of telescopes, founded modern mechanics 
and the experimental method in physics. Regnier Gemma (Gemma 
Frisius), professor of medicine in Louvain, suggested the method of 
triangulation in survey operations. Georg Hartmann, mathematician 
and theologian, was Vicar of St. Sebaldus in Nurnberg. Heiden was 
professor of mathematics at St. Agidien. 

The fundamental problems of practical astronomy are the determin- 
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ation of time, geographical position, direction, star positions, motions of 
the Sun, Moon, and planets. Most of the pieces of the Mensing Collec- 
tion bear directly on these problems for purposes of observation, record- 
ing, or explanation. There are some pieces not strictly astronomical 





Fic. 3. A.M. 392. A MECHANICAL PLANETARIUM BY PIETER ISENBROEK, 
HAARLEM, 1738. 


but they give variety to the collection, illustrate the scientific instrument 
maker’s skill in the most artistic period, show the reciprocal influences 
of instrument construction in astronomy and allied fields. Even the 
grim business of war, especially during the Thirty Years War (1618- 
48), with the intense development of artillery, fortifications, topographi- 
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cal mapping, etc., contributes clinometers, geodetic instruments, various 
scales, calipers, range finders, etc. Nicolas Bion in the preface to one 
edition of his work mentions the dual applicability of the various in- 
struments in peace and war. 

The instruments will be listed and described under various classifica- 
tions but many of them are composite and might equally well fit into any 
one of two or more groups. 


Planetaria. The Museum has three mechanical planetaria of early 
date which are noteworthy. The first, A.M. 392 (Fig. 3), was con- 
structed by Pieter Isenbroek in 1737-8 and is therefore among the 
earliest. It stands 78cm high and is 81 cm in diameter. The stand of 





Fic. 4. A.M. 391. A MECHANICAL PLANETARIUM BY 
BENJAMIN MartIN, Lonpon, c. 1780. 


walnut is very handsomely designed and finished. The celestial circle 
for the Tropic of Cancer bears the inscription “Door Pieter Isenbroek 
is dit Planetarium Uitgevonden den 5 Octob. 1737; en door den zelve 
Volmaakt primo Zeptembr, 1738. En Verbeetert Door Jan Pereste 
Haarlem 1793.” It was rather badly shaken in its long voyage but with 
some attention to the clock-work it may even now be kept in operation. 

The second, A.M. 391 (Fig. 4), is by Benjamin Martin (b. Worples- 
don, Surrey in 1704, d. London 1781). Martin was a prolific writer 
and an instrument maker of skill and ingenuity. Mr. R. S. Whipple of 
the Cambridge Instrument Co., himself the possessor of an admirable 
collection of antique instruments, in an address* for the Royal Institu- 
tion 23 May 1930 characterizes Martin as “the first outstanding 
English instrument maker in the eighteenth century."”. Among Martin’s 
publications is a tract of date 1771 “The Description and Use of an 


? Sctence N.S., 72, p. 209, 29 Aug. 1930. 
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Orrery of a New Construction.” 

The third is a Tellurion Clock, (Fig. 5), exhibited as a loan from 
Mrs. V. G. Malmstrom-Klaas of Chicago. It was constructed by Count 
Nils Filip Gyldenstolke with the aid of the watchmaker J. J. Sauter in 
Stockholm in the years 1795-1805. It is of brass, steel, and silver, 
height 22cm. The globe is by R. B. Bate, London 1809. It gives the 
position of the Earth and Moon day by day, gives the hour, the day, the 
month. It is of superb workmanship. (See Fig. 28, A.M. 302, a Sauter 
dial.) 


Ing 








Fic. 5. A Te_t_turion Ciock By Count Nits Fi_tie GyLpENSTOLKE 
AND J. J. SAUTER, STOCKHOLM, 1795-1805. 


Besides these antique planetaria, a modern electrically-driven planet- 
arium by the Eastern Science Supply Company is exhibited and has been 
in almost constant operation for more than a year. The Museum ac- 
knowledges also the gift from the makers of a hand-driven Trippensee 
planetarium. 

Globes. It may seem curious that the idea of a spherical Earth came 
to acceptance far later than the idea of the celestial sphere for the 
former is a fact, the latter a convenient fiction. Yet the stars and con- 
stellations were pictured on a globe centuries earlier than the construc- 
tion of the first terrestrial globe. The nightly wheeling of the heavens 
brought the stars to recurrent appearance. The circumpolars directed 
the minds of the observant to the idea of the celestial sphere with the 
stars studded thereon. On the other hand the general acceptance of the 
globular Earth came only with the age of great explorations. 
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The earliest celestial globe extant is the marble Atlante Farnese pre- 
served in the Royal Museum of Naples. Its date can be roughly 
estimated by the location of the equinoxes and seems to be about 300 
B.C. It may even be by Eudoxus of Cnidos (409-356 B.C.) whose 
globe was described by the Cilician Aratus (c. 270 B.C.) in his poem 
“Phaenomena.” Contrast the date of this early globe with that of the 





Fic. 6. A.M. 440. A CEeLestiAL GLoBe ic. 7. A.M. 14. An ArasBic GLoBE oF 
BY WILLEM JANSZON BLAEUW, ABoUT 1650. Brass. Stars INLAID 
AMSTERDAM, 1640. IN SILVER, 
DIAMETER 67 CM. DIAMETER 174 MM, 
oldest extant terrestrial globe, that of Martin Behaim of the year 1492, 


the so-called Erdapfel, of the German Museum in Niirnberg. 

The Behaim globe does not embody the first idea of an Earth globe 
for Crates of Mallos (d. 146 B.C.) made a terrestrial globe about 150 
B.C. and Strabo (c. 63 B.C.-24 A.D.) refers to this in writing, “Who- 
ever would represent the real Earth as real as possible by artificial 
means, should make a sphere like that of Crates.” But this early idea 
was long lost to view. 
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Willem (Guilielmus) Janszon Blaeuw of Amsterdam (1571-1638), 
pupil and friend of Tycho Brahe, among the most distinguished of the 
long line of Dutch cartographers, is represented in the Mensing Collec- 
tion by a great celestial globe, diameter 67 cm, engraved for the equi- 
nox 1640. (A.M. 440, Fig. 6). This globe came originally from the 
old Rubens House in Antwerp. Mensing purchased it from the famous 
library of the Duke of Gotha. It is a brilliant example in excellent pre- 
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A.M. 15. AM. 12. 


Fic. 8 Two Strver Giopes. Diameters 58MM. SouTH GERMAN 
SEVENTEENTH AND SIXTEENTH CENTURIES. 


servation. Stevenson® mentions but one other of this size and date and 
that is in the Royal Library, Madrid. 

The Arabs, preservers of learning, are represented by a beautiful 
bronze globe, diameter 174 mm, delicately engraved, the brighter stars 
inlaid in silver, with careful regard to relative brightness. (A.M. 14 
Fig. 7). Inscriptions giving the star names resemble in modified form 
those of the globe of Mohammed ben Muyid el—Ordhi 1279 in Dres- 


*Stevenson, Terrestrial and Celestial Globes, New Haven, 1921. 
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den. Other inscriptions have not yet been deciphered. From the loca- 
tion of the equinoxes the date appears to be about 1650. 

Two beautiful silver globes, A.M. 12 and 15 (Fig. 8), engraved in 
low relief, each 58 mm in diameter, at first glance seem to form a pair. 
But judging by the pedestal and supporting figure (Herme) the celes- 
tial globe is of earlier design, from the middle of the sixteenth century. 
On the terrestrial globe the continents are well formed thus placing the 
date in the middle of the seventeenth century. The artist has engraved 
ships and creatures of the land and deep on the surface. He has drawn 
somewhat on his imagination in the matter of giraffes in South 
America, and crocodiles in Canada. Both globes are probably of South 
German origin. 

In Stevenson’s interesting volumes it is stated that the only known 
globe by Christian Heiden (1527-1576) is in Dresden.* A.M. 16 closely 
resembles the work of this master. It will be examined carefully to see 
if it may gratify Stevenson’s “pleasurable hope” that his published list 
might serve to bring to light other globes not included, by adding one 
by Heiden. 

Two silver globes, one signed DeMongenet, gifts to the Museum 
from Dr. Harry S. Gradle of Chicago, are extensions to the Stevenson 
list. The Terrestrial Globe bears no maker’s name but the Celestial has 
two inscriptions : 


ELABORABAT EXIMO VIRO 
FRANCISCUS D. GABRIE 
DE MONGENET LI A 
ANNO TIESBACH 
1605 (Mark) 


Since the globes are of identical size, 86.5 mm, and design of mounting 
they are evidently a pair by the same cartographer. The known work of 
Francois DeMongenet of Vesoul and Besancon is of the years 1541 and 
1552. There can be no error in reading the date 1605; moreover the 
equinox places the date in that neighborhood, perhaps a little earlier. 
The dates on the mountings are in both old and new calendars ; therefore 
they are later than 1582. Francois DeMongenet died before 1592 so 
these globes are by a later engraver either a descendant or a copyist. The 
meagerness of information on DeMongenet and his career illustrates 
very well the difficulty of tracing various instrument makers. Also it 
exemplifies the word of Disraeli that: “Posterity is a most limited 
assembly. Those gentlemen who reach posterity are not much more 
numerous than the planets.” 

The Museum contains several other globes. An undated and un- 
signed celestial globe (A.M. 485) of silver finish, diameter 117 mm, 
ecliptically mounted. The location of the equinoxes fixes the date at 
*Stevenson, Terrestrial and Celestial Globes, Vol. I, p. 157. (The size given 
in the text should be corrected to 72 mm.) 
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c. 1500. This is confirmed by the March 12 date of the equinox on the 
mounting. It bears two pairs of letters NE and OC. A pair by Cary 
1806 and 1835; a celestial globe from Weimar of date 1837, a gift of 
Mr. G. H. Jones of Chicago from the library of his father-in-law, Elias 
Colbert ; and lastly, a celestial globe of date 1930 from Rand McNally. 


Armillae. On the earliest celestial globes the systems of astronomical 
reference circles were inscribed. Diurnal circles, the equator, meridi- 
ans, and the ecliptic appear on the Atlante Farnese. From these it is an 
easy stride to the armillary sphere (from armilla, a bracelet) in the 
midst of which the Earth or solar system might be placed. Ptolemy 





Fic. 9. NortH HALL sHowING MopEL OBSERVATORY AND CABINETS 
oF ARMILLAE AND ASTROLABES. 


(c. 100-170 A.D.) in the Syntaxis, or Almagest, describes the method 
of its construction and use. The Armillary Sphere may serve to repre- 
sent the reference circles and their relation to the Earth, may serve for 
the transformation of codrdinates, and to determine the actual positions 
of celestial objects and geographical position. Before the invention of 
the telescope the armillary sphere vied with the astrolabe and quadrant 
as the principal instrument of observation. 

The collection contains thirteen armillae, each of great interest and 
artistically wrought. The cabinet where they are displayed is shown 


in Fig. 9. 


Six are signed and dated: 
A.M. 1 Gualterus Arsenius, Louvain......... 1562 Brass 
RODE, <2 PUG TRAV IUS: dc iicinten aise sawnedecass 1542 Brass 
A.M. 4 Hironimus Vulparia, Florence........ 1582 Bronze 
A.M. 5 Michael Coignet, Antwerp .......... 1591 Brass 
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Pe , FD. hn nccicnecnasecssacens 1660 Iron 
A.M. 9 Eile Christian Hogh Danicus ........ Brass 


In Fig. 10 to the left is the sphere by Ravilius, A.M. 2. All num- 
bers and letters are stamped into the metal. It is inscribed “Io. Thomae 
Manfredo MDXLII Alex Ravilius F.” The support may be of later 
date, height 470mm. To the right is an unsigned sphere, A.M. 7, a 
French or Italian work which stands 670 mm high. There are separate 
rings for the Sun and Moon. On the legs of the support is inscribed 





A.M. 2. A.M. 7. 
Fic. 10. ArMILLAE BY Ravittus 1542 AND BY AN UNKNOWN MAKER. 


“Cabinet Du Roy Versailles.” If this piece was made for the king at 
Versailles it cannot be earlier than 1627 for in that year the chateau 
was started, and probably not earlier than 1661 when additions were 
made. Mansart built the two wings, the chapel, the Galerie des Glaces 
in 1678. In 1682 Louis XIV took up residence there. The inscription 
on the instrument may of course be of later date than its construction 
While these two armillae are fairly representative, A.M. 1 by Arsenius 
and A.M. 9 inscribed “Eile Christian H6gh Danicus fecit” are of finer 
workmanship. The first, of the year 1562, shows several stars on smal! 
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arms projecting from the celestial circles reminding one of the Rete of 
an astrolabe, many of which were made by Arsenius. It shows also the 
Earth in the center with the continents in rather crude form. Sir 
Francis Drake’s voyage up the west coast of America came in 1577. 
Tasman (1603-59) came even later. The Danish sphere is of the seven- 
teenth century. While the continents are more accurately delineated, the 
peninsula of Lower California is still represented as an island. 


Astrolabes. The name astrolabe [aocrtpov — star, AauBaiew (AaBew) 
—to take] has been applied to a great variety of instruments from a 
planisphere to an armillary sphere. Here the meaning will be restricted 
to the flat or planispheric astrolabe described by Messahalla and by 
Chaucer.® The essential features are two stereographic projections on 
the plane of the celestial equator or the meridian, one of the sky or 
universal sphere bearing the stars and the ecliptic for the Sun’s position ; 
the other of the local sphere with vertical circles and almucantars. 
Due to the Earth’s rotation the local sphere and celestial sphere revolve 
with respect to each other, comparison of coordinates in the two systems 
providing means for the solution of various problems of practical 
astronomy. 

In the astrolabe the projection of the sky is rotated about the pole; 
the relations between the projected systems reproduce their relation- 
ships of the sky and provide means for almost instantaneous solution of 
the spherical triangle, Zenith-Pole-Star. In addition there is a rule or 
alidade with sights for observing the altitude of Sun or stars. In gen- 
eral the instrument is provided with several projections of local spheres 
applicable for various latitudes. These are called tablets and are con- 
tained in fixed position in the outer receptacle called the Mother. The 
rim of the Mother is engraved for hour angles to be used in connection 
with the Rete and in degrees for altitude determinations. The tablet in 
use is on top and immediately under the Rete (from Reticulum, net) 
or Ankabut, a pierced metal plate, filigree, on which the universal sphere 
is engraved. The number of stars varies with the size and delicacy of 
the work. The Rete is rotated about a central pin representing the 
pole ; Rete and tablets and alidade are held on the pin by a wedge called 
the Horse. 

In use the astrolabe is suspended from a ring held on the observer’s 
thumb, the face of the instrument is in the plane of the vertical circle of 
the Sun or star, the alidade is pointed to the object and the altitude is 
read on the divided rim of the Mother. With the altitude read, the 
object on the Rete is brought to the observed almucantar and thereby 
local and celestial spheres are in adjustment for that moment. The 
positions of the Sun and all stars can be read at once; the altitudes, 
azimuths, hour angles, the time,—all read directly. 


*R. T. Gunther, Early Science in Oxford V, Oxford, 1929. See also, C. F. 
Jenkin, The Astrolabe, Oxford, 1925. 
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The astrolabe is variously ascribed to Hipparchus of Bithynia (c. 150 
B.C.), to Apollonius of Perga (c. 240 B.C.), and to others. Hipparchus 
invented the stereographic projection and used also the armillary sphere. 
From these two ideas the flat astrolabe was derived, whether by 
Hipparchus himself, or in India, Persia, or Arabia, is not known. The 
Arabs certainly appreciated it, preserved, and perfected it, a “Mathe- 
matical Jewel.” It was not until the latter part of the fifteenth century 
that it was simplified for use on ship board sailing in various latitudes. 
Though every great ship during the sixteenth and seventeenth centuries 
must have been provided with such instruments few have survived the 
buffeting of time and tide. The deep sea or the bottoms of quiet har- 
bors where rest the hulks of old ships must be their resting places. The 
astrolabe gave way to the octant and sextant. 

It seems curious in our day to learn that Geoffrey Chaucer directed 
his description of the astrolabe to his son Lowys (Lewis) at age of ten 
years. It is consoling to know that the great poet put the Latin text 
into English conceding the Latin treatises too difficult and moreover con- 
taining “conclusions that will not in all things perform their promises.” 
Children must have been precocious in those days. But perhaps this 
quality has carried on and may have been as rare then as now. One is 
reminded of the verse by the genial Turner linking ancient and modern 
times. 

“A tiny but precocious babe 
Was playing with an astrolabe 
Her younger brother did prefer 
A large interferometer.” 


The cabinet containing the astrolabes is shown in Fig. 9. There are 
twenty-eight astrolabes in the collection with perhaps six or eight re- 
lated instruments. Of the twenty-eight, nineteen are of European con- 
struction, seven oriental, and one has both Turkish and French inscrip- 
tions. The inscription on the oriental instruments have not yet been de- 
ciphered but the locations of the equinox place them in the sixteenth 
century. Eight of the European pieces are signed. 


A.M. 21 Bernardini Zabei, Padova.............. 1559, 120 mm 
A.M. 22 Georgius Hartmann, Nurnberg ........ 1540, 140 mm 
A.M. 23 Gualterus Arscenius, Lauanii (Louvain) .1558, 395 mm 
A.M. 24 Gualterus Arscenius, Lauanii ...... ...- 1564, 340 mm 
A.M. 31 Ludovicus Martinot, Agendici (Sens)...1598, 265 mm 
A.M. 33A Ioannes Bos (Roma) ............--00. 1597, 125 mm 
Ps SSCUIE, WATIGS 6.25, cocina esis enema 1682 


A.M. 464 C. Emmanuel, Paris 


Of these names Zabei, Martinot, Bos, Sevin, Emmanuel are not include 
in the list of names noted by Gunther.® 


* Gunther, Early Science in Oxford II, Oxford, 1922, p. 219. 
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Fic. 11. 


Fic. 12. 


A.M. 36. AN OrIENTAL ASTROLABE. 


A.M. 41. AN OrtENTAL ASTROLABE. 
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Fic. 13. A.M. 33. A Larce ENGLISH ASTROLABE. DIAMETER 475 MM. 


None of the four astrolabes shown in Figs. 11, 12, 13, 14, are of 
known authorship though the oriental dials may perhaps bear signa- 
tures. Two of them are represented both in front and reverse. A.M. 
36 (Fig. 11), diameter 150mm, shows the almucantars at six-degree 
intervals. This astrolabe is provided with five tablets. A.M. 41 (Fig. 
12), diameter 133 mm, is handsomely engraved with patterns of flowers 
and vines. Almucantars are at three-degree intervals. There are four 
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Fic. 14. A.M. 34. An AstTROLABE IN Copper. OF THE YEAR 1620 


silver tablets making it adaptable to eight different latitudes. 

A.M. 33 (Fig. 13) presents a different type of projection, like that 
lescribed as the Astrolabio Malcotij in the translation of Regnier (sem- 
ma’s, De Astrolabo (1556), a small volume “Astrolabiorum” published 
in Bologna in 1610. This particular instrument is unusually large, 
having a diameter of 475 mm. The inscriptions are in Latin and English. 


is undoubtedly of English origin. Dr. Gunther suggests John 


+ 
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Blagrave as a probable maker. If so, its date is prior to 1611 for in that 
year he died. The equinox is given as March 21; therefore the instru- 
ment is later than 1582. 

Gunther indicates that Habermel, renowned as maker of instruments 
for Tycho Brahe, constructed an astrolabe for the Strozzi family. An 
unusual piece in that it is made of copper, and though unsigned, re- 
sembles the work of Habermel is present in this collection through the 
hands of the Strozzi. Engelmann notes “Vermuthlich Werkstatt des 
Erasmus Habermehl, Prag.” From his shop perhaps but not by 
Habermel for the piece bears the date 1620 and shows the comet of 
1618. Habermel died in 1606. This astrolabe, A.M. 34 (Fig. 14), is 
unique in showing the positions of the “Nova Stella 1600” (P Cygni) 
and Kepler’s “Nova Stella A1604.” 

As the planisphere is the basis of the astrolabe it is not out of place 
to mention here a large tilt-top table from the library of Professor 
H. H. Turner of Oxford, whose rhyme on the astrolabe was quoted 
above. The table top (diameter 108cm) has a most exquisitely inlaid 
planisphere. The top is of satin wood, the stars are brass inlay, the 
lines connecting the principal stars of the constellations and marking 
the hour circles, equator, and ecliptic are inlaid maple strips as fine 
as the most delicate purfling of violins. The zodiacal figures are sketched 
about the edge. All inscriptions are in French. A French work, and 
judging by location of the equinox, of date about 1840. As a piece of 
furniture it would be placed fifty to seventy-five vears earlier. 
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Fic. 15. THe Principle oF THE NOCTURNAL. 


Nocturnals. The nocturnal seems to have been described first in 133. 
by Apianus’ (Peter Bennewitz 1495-1552). It consists of a disk wit! 
a central perforation through which the observer looks at Polaris with 
the plane of the instrument perpendicular to the Earth’s axis, the mer- 
idian of the instrument in the plane of the celestial meridian, (Fig. 15) 


"Instrument Buch durch Petrum Apianum, Ingolstadii An. MDXXNIII. 
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A protruding arm is rotated about the center until it is directed toward 
the star for which the instrument is constructed, generally a Ursae Ma- 
joris (Dubhe) or 8 Ursae Minoris (Kochab). If for a Ursae Majoris, 
the instrument is graduated to read 11 hours when that star is at upper 
culmination. When a setting is made, the sidereal time is then read 
directly. This can be transformed to solar time either by mental calcu- 
lation or by instrumental means. The instrument does not permit of 
accuracy, so never attained great vogue. 





A.M.. 333. A.M. 329. A.M. 334. 
A.M. 330. A.M. 336. A.M. 335. A.M. 332 


Fic. 16. A Group oF SEVEN NocTurNALS OF THE LATTER PART 0} 
THE SIXTEENTH CENTURY. 


Suppose the hour angle of Dubhe to be 15 hours. Since the right 
ascension is 11 hours, the sidereal time, (right ascension plus the hour 
angle) is 2 hours. If at the time of the above observation the Sun's 
right ascension is 18 hours then the hour angle of the Sun (the apparent 
solar time) is 8 hours. 

The Collection contains eight instruments primarily nocturnals but the 
nocturnal also appears as an auxiliary in several other pieces, for exam- 
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ple the Cole calendar, A.M. 363, to be mentioned later. Seven noc- 
turnals are illustrated in Fig. 16. The only signed nocturnal of the 
collection, A.M. 331, “Antonius Giamin fecit Romae Anno Dm 1592” 
is not shown in the figure. Three others are dated—A.M. 330 “Romae 
1578,” A.M. 333 “1589,” and A.M. 334 “1572.” The largest one shown, 
A.M. 329, diameter 125 mm, bears also a Moon calendar and diagrams 
for astrological purposes. Four of them, A.M. 332, 334, 335, 336, have 
so many features in common that they are probably from the same 
master. They resemble that illustrated in Fig. 136 of Rohde’s “Wis- 
senschaftliche Instrumente.” A.M. 330, lower left in Fig. 16, is the 
most beautiful nocturnal of the collection. 


Ouadrants, Octants, Sextants. The Collection contains several 


quadrants, octants, and sextants. All of the instruments of Fig. 17 
may be used for measurement of altitude; A.M. 179 in the center of the 
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A.M. 159. A.M. 179. A.M. 158. 
A.M. 182. A.M. 143. A.M. 183. 


Fic. 17. Six QuApRANTS OF VARIOUS ForMs 


upper row is primarily for this purpose. This instrument, radius 149 
mm, is of fine gilt or ormolu finish, unsigned but resembles the work 
of Habermel. Instruments of this character in enlarged form with 
fixed quadrant and pivoted alidade (or, later, telescope) mounted in the 
meridian as a mural quadrant or in a vertical circle with motion also in 
azimuth, were the principal observational equipment for position astron- 
omy of the most prominent observatories until near the end of the 
eighteenth century and this in spite of the fact that Roemer had in- 
vented the meridian transit instrument and pointed out the advantage of 
a full circle at the end of the seventeenth century. Some of the mural 
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rk Fic. 18. A.M. 180. An Octrant By CuristorH TRECHSLER OF DRESDEN, 1618 
ith 

he quadrants were very large; that of Tycho 9-foot radius, of Bradle: 
in 8-foot radius. 

vail A.M. 180 (Fig. 18) is a beautifully engraved octant inscribed 
the “CT DEM 1618,” Christoph Trechsler der (Dresden?) Edler Mech- 
in- anikus. (....-1624). The diagonal scale provides direct reading to 10. 
of It is prior to the invention of the vernier. There are four other pieces 


ral by this master in the collection. In the engraved ornamentation of tl 
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octant is a coat-of-arms “Johan Wilhelm Herzog zu Sachsen Gulich 
Cleve und Bergk” but of greater interest for science are the types of 
mathematical instruments to the right of the arms. The juxtaposition 
of instruments of war and peace brings to mention that Trechsler made 
a machine gun (mitrailleuse) in 1595-8. It was not put into use for it 
was said that 5000 musketeers were cheaper than 500 of the weapons. 
This decision does not seem so antiquated when compared with the 
preparedness programs of modern legislators. 

There are two large reflecting octants in wood, (Fig. 19). A.M. 478 
has the circle engraved on wood with a diagonal scale for readings to 2’. 
In A.M. 479 the circle is of ivory and is read by a vernier to 1’. The fact 





A.M. 478. A.M. 479. 


Fic. 19. EArty OcTANTS AND REFLECTING SEXTANT. 


that one of these has a diagonal scale and the other a vernier does not 
fix the relative date, for both of these devices far antedated the octants. 
The inventor of the diagonal scale, or transversal, is not known, though 
the names of Homelius of Leipzig, teacher of Tycho Brahe, and 
Kantzler of London are mentioned in this connection. It is probably 
contemporary with the nonius, for Tycho Brahe (1546-1601) adopted it 
after trying the nonius. The nonius was the invention, 1542, of the 
Portugese writer on mathematics and navigation, Pedro Nunez (1492- 
1577), who also is credited with the invention of the loxodromic line. 
The vernier is later, 1631, by the Frenchman Pierre Vernier of Ornans 
(1580-1637). The small sextant, A.M. 184, which stands above the 
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octants is signed “Brander und Horschel in Augsburg” (c. 1760). To 
whom belongs priority in the invention of the reflecting octant, or sex- 
tant into which it developed, is somewhat debatable. Newton’s descrip- 
tion of the invention was communicated to Halley in 1699 but was not 
published until 1742, after Newton’s death. Thomas Godfrey (b. 1704 
Bristol Township, Philadelphia; d. 1749 Philadelphia) seems to have 
anticipated John Hadley (1682-1743) by a year or more. His instrument 
was in use in 1730* while that of Hadley was described to the Royal 
Society in its meeting of 13 May 1731. The Royal Society awarded the 
two equally. This invention is probably the first of an important 
scientific instrument to come out of America. 

The Museum has also a sextant by Cary, No. 3379, gift of Mr. Harry 
Oppenheimer of Chicago, and one by Brandies and Sons, Brooklyn, 
N. Y., gift from the U. S. Navy, marked “No. 1736.” 


lime-keepers. All appreciation of time is related to motion. ‘The 
pulse marking the rhythmic surge of blood through the arteries, the 
shortening of the burning taper, the creeping shadow of a gnomon, the 
discharge of water or sand through an orifice, the oscillation of a pendu- 
lum or balance wheel,—may be used to measure the rotation of the 
Earth and give the time of day. The history of the development of 
devices for indicating time is told in many museums. Comments on the 
various instruments here will be made in the order Dials, Hour-Glasses, 
Clocks. 


Sun-Dials. The invention of the Sun-dial at least in its spherical form 
is attributed to both Eudoxus (404-356 B.C.) and Apollonius (250-180 
B.C.). The flat dial came into use with Aristarchus of Samos (310-230 
5.C.). In later developments the Dial has taken many forms: multiple- 
faced or polyhedral, pillar or chilindre, sometimes called Shepherd’s 
dial, ring, cruciform, compass dial, equatorial, horological ring, univer- 
sal ring dial, but all depend on the position of the Sun in its daily 
course; its hour angle, or its altitude. All of these forms and numerous 
special forms are represented among the hundred or more dials of this 
Museum. Some are large, intended for fixed mounting; others are 
small portable dials, pocket dials such as that mentioned in “As You 
Like It”: 

‘“‘And then he drew a dial from his poke 
And looking on it with lack-lustre eye 
Says very wisely, ‘It is ten o'clock: 
Thus we may see,’ quoth he, ‘how the world wags.’ 


A general view of one of the dial cabinets (Fig. 20) will indicate the 
variety. Fully half of the dials are signed and among the names are 





__*H. E. Gillingham, Some Early Philadelphia Instrument M 
f History and Biography, Oct. 1927. 
’ Grant, Hist. Phys. Astron., London, 1852, p. 482. 


ikers, Penn. Mag. 
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Fic. 20. CABINET WITH AN ASSORTMENT OF SUN-DIALS OF VARIOUS TorMs 
found those of the most celebrated instrument makers of the vears 


when dialling was at its best. No attempt will be made here to trac 
the development,—the transition from the scaphe to the horizontal dial: 





Fic. 21. A.M. 288. A Sun-prat Sicnep “MARIA HILFVNSNA 1479.” 
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the displacement of the unequal or temporary hours by equal hours: 
the introduction of the inclined style, parallel to the Earth's axis, the 
Polus, by Puerbach, von Gmunden, Regiomontanus ; the introduction of 
the compass by Puerbach; the equatorial dial; ring dial, and universa! 
ring dial developed especially in England—but rather we shall be 
content here to discuss briefly a few of the specimens, reserving for 
another occasion a more complete treatment. 

















Fic. 22, A.M. 280. Horizontat DiAt with ArMorIAL DEVICES 


The ring dial, A.M. 307, on which all inscriptions are in Gothic, is 
probably one of the oldest of the Collection, but the dial which bears the 
earliest date is A.M. 288 (Fig. 21). It bears the signature “MARIA 
HILFVNSNA 1479” also the statement of the adaptability of the dial 
to all latitudes, “ISTVD OPVS AD OMNEM REGIONEM.” TI 
figures are Gothic, as may be seen in the table of co-latitudes for 


PARISIVS (Paris) 42, REMIS (Reims) 41, LVGDVNV (Lyon) 45, 
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BLESIS (Blois) 42, BAIONA (Bayonne) 47, etc. I find no reference 
to other dials with this signature. 

A.M. 280 (Fig. 22) carved on stone and colored (360x340 mm) is of 
especial interest because of the armorial devices. I. Above to the left 
is the coat-of-arms of the Casa Savoia with the motto “FERT-FERT- 
FERT” (Ready) derived from Fortitudo Eius Rhodum Tenuit. IJ. On 
its left is found the same combined with the fleur-de-lis of France, the 
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Fic. 23. A.M. 277. HorizontaL DIAL From INDIA. 


union of the House of Savoy and the House of Orleans. Louise of 
Savoy married Charles d’Anjouleme of the House of Orleans. Their 
son (1494-1547) became king of France, Francis I. III. The coat-of- 
arms above the style bears dexter the three crescents of the Strozzi, 
sinister is unknown. The dial bears the inscriptions “SOLO 
MVTATVR ASPECTV” and “GEMINO PRAESIDIO TVTVS.” 
This dial is undated and unsigned but was probably engraved for the 
Strozzi family who so long fostered this collection of instruments. 
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A.M. 277 (Fig. 23) is faultily described in the Mensing Catalogue. 
The inclination of the style and the bearings of the hour-lines place the 
latitude at about 28°. This together with the engraved monkey places 
this dial in India, possibly Jaipur or Delhi. It is the most southern dial 
of this collection. The style is faultily placed; its foot is not in the prime 
vertical. The morning hours VI, VII, VIII are incorrectly inscribed. 
A well-nigh illegible device seems to give the year as MDXI. (325x 
330 mm). 





Fic. 24. A.M. 249. A Carvep Ivory DIAL oF THE SIXTEENTH CENTURY. 


A.M. 249 (Fig. 24) is a beautifully engraved ivory dial of South 
Germany of the sixteenth century. The top is carved in high relief 
showing the scourging and bearing of fagots for the immolation pyre. 
The height is 84 mm. 

Increase of accuracy over that attained by Martin, Rugendas, Vogler, 
etc. (see in Museum dials by these makers or that by Delure loaned 
by Mrs. James G. S. Orchard of Evanston) was accomplished in 
the dials by Claude Dunod of Dusseldorf (French origin) in 1710-15. 











348 The Adler Planetarium and Astronomical Museum 


He added an auxiliary indicator with a minute hand. This was geared 
with the main dial (which stood in the equatorial plane) but was 
attached to an alidade to be directed toward the Sun, the minute-hand 
rotating through the sixty minutes with each 15° change of hour angle. 
Dunod is not represented in the collection but there are two dials of 
other makers which illustrate the type. A.M. 300 (Fig. 25) signed 
“T. Stoéckl” resembles the work of Dunod very closely.’® A.M. 297 (Fig. 





Fic. 25. A.M. 300. A DraAt to INpICATE THE MINUTE BY “I, STOCKL.” 


26) signed “Joh. Georg Wernle Presburg” (c. 1750) does not have the 
auxiliary dial but the hands are geared to a rotating disk carrying the 
alidade. The dial face is enameled. A more elaborately developed dial 
of this type is seen in Fig. 28. 

A.M. 314 (Fig. 27) presents an example of universal ring dial in its 
perfected form. The elevation of the pole and the motion in azimuth 
effected by rack and pinion are read with verniers to the nearest minute 


* Rohde, loc. cit., p. 30, Abb. 34, 35, 36. 
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of arc. The pinnule is movable with an accurate scale for its adjustment 
for the date. There is an excellent compass, a pair of levels also in the 
compass box, height 432mm. It is signed: “Edw. Nairne, London.” 
Nairne was a versatile instrument maker; Repsold™ cites an equatorial 
mounting by him of the year 1771. 





Fic. 26. A.M. 297. A DIAL By WERNLE OF PRESBURG. 


A.M. 302 (Fig. 28) is one of the most beautifully constructed dials in 
the Collection. It is the work of “J. J. Sauter, Stockholm” whose 
tellurion clock is shown in Fig. 5. It is a ring dial with the adaptation 
of the geared clock face to yield the minute. The graduated plate which 
receives the solar image bears also curves to permit allowance for the 
equation of time. It is a close replica of the instrument shown in Fig. 


" Repsold, Astronomische Messwerkzeuge, Leipzig, 1908, Fig. 98. 
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BY EpwArp NAIRNE, LONDON, 
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Fic. 28. A.M. 302. A Moprriep 
Rinc DIAL By SAUTER OF 
STOCKHOLM, 


125 of “Die Geschichte der Zeitmessung und der Uhren’’—Ernest von 
Basserman-Jordan Vol. IE ‘Theorie der Sonnenuhren” Joseph 
Drecker, Berlin-Leipzig 1925. Such dials as these of Nairne and Sauter 
are perhaps the last effort in the unequal contest between dials and the 
rapidly improving clocks and watches. 


(To be continued.) 





First Report on the Search for Planet P 


By WILLIAM H. PICKERING 


In 1931 I issued three papers in PopuLAr Astronomy on the theo- 
retical planet P. These will be found on pages 321, 385, and 583. I also 
issued a circular letter on July 17 to about fifteen different observatories 
in the southern hemisphere, stating where I believed the planet to be 
located, its magnitude, and other miscellaneous matter relating to it 
Rather to my surprise I received five answers to it, showing the general 
interest in the investigation. Two observers did not have suitable in- 
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struments for the work, one as I learned later had completely cloudy 
weather, so could obtain no photographs, and two achieved definite re- 
sults which were of distinct value, although they did not find the planet. 
At least we know now where not to look for it. I also see no reason to 
modify my earlier conclusion, based on the cometary orbits, that the 
orbit of the planet is inclined 37° to the plane of the ecliptic, with its 
ascending node in longitude 351°. With so many cometary aphelia to 
guide us, sixteen in all, | do not think it likely that the planet can lie 
more than 2° from its theoretical orbit. The question is now, and al- 
ways has been as to its longitude. The doubt in this matter is on account 
of the very long extrapolation, due to the effect on the correcting angle 
of the enormous distance of planet ?. The correcting angle is that 
lying between the planet Uranus at the time of its maximum perturba- 
tion and the longitude of P on that same date. 

In the figure, whose coordinates are given in right ascension and 
leclination, the heavy curved line represents the orbit of the planet, and 
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the two lighter curves the limits of the zone within which it is believed 
to move. The left hand transverse line drawn through an_ inclined 
cross, shown in part, indicates the position first computed for the planet, 
and published in my second paper. The correcting angle was based ex- 
clusively on the perturbation of Uranus by Neptune, and was taken as 
—11° in longitude. As I worked out my conclusions regarding planet 
U,1 gradually became convinced that a higher value should be used in 
the case of planet P, giving more weight to the perturbation of Neptune 
by Pluto, and in my third paper I raised the correcting angle to —18°. 
This value, however, reached the observers too late to be used by them. 
It is the angle that I believed to be correct and accepted before the first 
report came in announcing that the planet had not been found on the 
photographic plates. It is indicated by the second transverse line, 
crossing the orbit at the small vertical cross. My present opinion is that 
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an angle based exclusively on the perturbation of Neptune by Pluto 

should give the best result. This raises the correcting angle to —25°, 
and moves the computed position of P 6° away from the accepted posi- 
tion just described, to the finally accepted position at the third intersec- 


tion indicated by the small circle. The other two small circles indicate 
the computed positions of the planet in the years 1912 2 an id 1952. These 
three positions are as follows: 1912, 18" 22.8, —59°.7, 1932, 19" 32™.0, 


—56°.7, and 1952, 20" 26".0, —52°.2. 

The first report to reach me came from Dr. Paraskevopoulos at the 
Harvard South African Station. He says “Complying with your re- 
quest of July 17, 1931, we have examined a belt from 19" 43™ to 21" 26™ 
between —44°.5 and —56°.5, on plates taken with the 10-inch heath 
showing stars fainter than the 15.0 mag. ptg. Unfortunately no strange 
object has been found.” The outlines of this region have been indicated 
by the left hand upper rectangle on the figure. Whether the upper right 
and lower left corners of this rectangle were examined does not appear, 
but I presume that that would have been considered unnecessary, as 
long as the curving zone was completely covered. 

The other report came from H. Horrocks, Esq., of the Cape Observa- 
tory, and confirms the first. He says, “The main search was conducted 
with our wide-angle lens camera of 5 inches aperture and 80 inches focal 
length, covering a field of 5°x5° approximately. [Extremely fast plates 
(H and D 650) were used and exposures of 2 hours or more were 
given on all plates except one. . . . Photographic magnitude 15.0 is 
reached by exposures of 2 hours. The plate of shorter exposure reaches 
a limiting magnitude of 14.7. Down to these magnitudes there is no 
evidence of an ultra-Neptunian planet. The plate centers were as fol- 
lows: 20° 10".5, 53° 36... 20" SS", o0 SU, and 21° 3", 47° 0’. 
The area of the plates available for examination was 158mm (RA) x 
178 mm ( Dec.) and the scale of the plates is 100” 1 mm.” The centers 
of his three regions are indicated by the three large circles, and it will 
be seen that the plates nearly covered the whole of the entire zone in 
that portion of the orbit. 

We will now review a few of the facts that lead us to believe that a 
distant and very massive unknown planet occupies a position somewhere 
in the zone encircling the heavens a portion of which is shown in the 
accompanying figure. This portion of the evidence is strictly cometary. 
In the year 1911 there were 122 different comets whose aphelion dis- 
tances were known with a reasonable amount of certainty, and which 
had appeared prior to the year 1910. There must now be rather more 
than 150, but as far as I am aware no statistics have been published 
since 1911 from which the exact figure can be obtained. However, I 
have gone over the orbits, and it now appears that there are 22 comets 
in all whose aphelion distances lie between 75 and 211 units. Of these 
the aphelia of 16 lie within 20° of a great circle whose wide is in longi- 
tude 351° and whose inclination to the ecliptic is 37 In other words 
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16 out of the 22 lie within a zone covering one-third of the celestial! 
sphere. This zone is pictured in my first publication above mentioned. 
Two aphelia lie just outside of it, one on either side, within a distance 
of 10°. The other four are very remote. It can be readily shown that 
the chance that this distribution should be merely accidental is only one 
in several thousands. It therefore seems probable as in the case of 
Jupiter’s comets, that there is a large planet associated with these 16 
whose orbit coincides with the central line of this zone. There js in 
fact no other plausible explanation of this peculiar distribution. The 
fact that 10 per cent of all the comets whose aphelion distances are 
known appear to be associated with this unknown planet renders it rea- 
sonably certain that it is a body of very considerable mass. Its computed 
brightness is of the 11th magnitude. Applying the same rule that applies 
to the fifty odd comets associated with the four major planets of our 
system, its mean distance is nearly identical with the shortest aphelion 
distance of any of its associated comets, and appears to be 75 units, 
corresponding to a period of 656 years. 

These 16 comets are coming at the rate of one every nine years, and 
since their average period is 480 vears, there must be over 50 of them. 
Moreover we only see those whose perihelia lie within the orbit of Mars, 
while some perihelia may lie outside of Jupiter, or even of Neptune. 
During the last two revolutions of Jupiter only 22 different comets be- 
longing to its family have been detected, so it will be seen that compared 
with planet P its family pales into insignificance. Turning now to the 
orbit of Uranus, we find that it exhibits two marked perturbations, one 
of 4” to 6” in 1812, and the other about half as great in 1912. These 
lead to a moderately elliptical orbit with a period satisfactorily fitting 
the above value of 656 years. These facts will be found given in more 
detail in my second paper above mentioned. Since the planetary evi- 
dence confirms that of the comets, I believe we may feel that it is fairly 
certain that some such body exists within the zone mapped in Figure 1. 
That the planet is not farther east than the region indicated on the map 
may I think be taken as: definitely established, because in that case it 
would be as advanced as, or even ahead of, the planet Uranus. I would 
suggest that those searchers who may be willing to look for it this year 
should cover the right hand lower dotted rectangle marked upon the 
map. I think the planet is more likely to be found in the left hand side 
of this rectangle than in the right. 


PrIVATE OBSERVATORY, MANDEVILLE, JAMAICA, B. W. L, Fesruary 13, 1932 





Planet Notes for July and August, 1932 
By CLIFFORD E. SMITH 
The Sun will be moving southeast from the central part of Gemini, across 
Cancer, to the central part of Leo. At 2:00p.m., C.S.T., on July 3 the earth will 
be at its aphelion point. At that time the distance from the earth to the sun will 
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be about 94.4 million miles, and this distance will decrease about 700,000 miles 
during this period. On August 31 there will be a total eclipse of the sun. This 
eclipse will start in the northern polar regions, cross Hudson Bay, New England, 
nd end in the Atlantic Ocean. Considerable material is available about this 
eclipse, both popular and scientific. The position of the sun on July 1, August 1, 
and August 31 will be, respectively: R.A.6"39™, Decl. +23° 9’; R.A.8" 44 
Decl. +18° 9’; R.A. 10" 36", Decl. +8° 49’. 


The phenomena of the Moon will occur as follows 


New Moon July 3 at 4 p.m. C.S.T 
First Quarter 10 “ 9 P.M. 
Full Moon 17 3 P.M 
Last Quarter 25 8 A.M 
New Moon Aug. 2 4 A.M 
First Quarter 9 2 A.M 
Full Moon 16 2 A.M 
Last Quarter 24 1 A.M 
New Moon 3 2 P.M 
Perigee July 13 “ Spm 
‘i Aug. 8 “ 2 A.M. 
\pogee July 25 “ 9 P.M 
= Aug. 22 4 P.M. 


Mercury, during July, will be moving in an easterly direction across Cancer 
to the central part of Leo, and, during August, it will move back to the western 
part of Leo. July will be a favorable period to look for Mercury in the evening 
since it will set about an hour and a half after the sun. Greatest elongation 
east will occur on July 20 (26° 54’). During August it will approach inferior 
conjunction rapidly (August 17), and, at the end of the month, it will rise about 
an hour before the sun. The distance of the earth from Mercury will decrease 
from about 108 million miles to about 57 million miles, which is the distance on 
August 14, and this distance will increase again to about 77 million miles at the 
end of this period. Corresponding change in apparent diameter will be approxi- 
mately from 6 to 11 and back to 8, measured in seconds of arc. Mercury will be 
1 conjunction with Jupiter on July 23 and on August 7 (Mercury, respectively, 
t° and 54° S). Conjunction with the moon will occur on July 5, August 3, and 
August 30 (Mercury, respectively, 23°, 53°, and 4° S). 


it 
9 


Venus during the first part of this period will be near the sun in apparent 
position, but by the end of July it will rise about an hour and a half before the 
sun and by the end of August it will rise about three hours before the sun. The 
distance of Venus from the earth will increase from about 27 million miles to 
b 


about 60 million miles. The corresponding change in apparent diameter is from 
58 to 26 seconds of arc. Conjunction with the moon will occur on July 3, July 30, 
and August 28 (Venus 83°, 103°, and 8t° S, respectively). Greatest brilliancy for 


this elongation will occur on August 3. 
Vars will be moving from central Taurus to western Gemini. It will ris¢ 
about three hours before the sun. Its distance from the earth will be about 200 


million miles, and its apparent diameter will be about 4) seconds of ar Con- 


junction with the moon will occur on July 1, July 30, and August 27 (Mars 5°, 
43°, and 4° S, respectively). 

Jupiter will be in western Leo at the beginning of this period, and it will set 
about three hours after the sun. Its distance from the earth at the beginning of 
this period will be about 580 million miles, and its corresponding apparent diameter 
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will be about 30 seconds of are. During August Jupiter will be near the sun in 
apparent position since conjunction with the sun will occur on August 26. As has 
been mentioned in the notes on Mercury, Jupiter will be in conjunction with Mer- 
cury twice during this period. Conjunction with the moon will occur on July 7, 
and on August 3 (Jupiter 13° and 1° S, respectively). 

Saturn will be visible during the greater part of the night since opposition 
will occur on July 24. Its apparent motion will be retrograde, and it will be in 
western Capricornus. During this period its distance from the earth will be about 
850 million miles, and its apparent diameter will be about 163 seconds of arc. Con- 
junction with the moon will occur on July 18 and on August 14 (Saturn about 
34° N on each occasion). 

Uranus will be in eastern Pisces. During the middle of July it will be near 
the meridian at sunrise, since quadrature west of the sun will occur on July 16, 
Its distance from the earth will be somewhat greater than 1800 million miles, and 


| 
21 


its apparent diameter will be about 33 seconds of arc. Conjunction with the moon 

will occur on July 24 and on August 21 (Uranus 4° S on each occasion). 
Neptune will continue in Leo, It will be near the sun in apparent position 

much of this period since conjunction with the sun will occur on August 31. 


OCCULTATIONS 
OccuLTATIONS VIsIBLE IN LonGiTupE +72° 30’, LatitupEe +42° 30’. 
(Contributed by the office of the American Ephemeris.) 








— IM MERSION—————- ———EMERSION 
Green- Angle E Green- Angle E 
Date wich from wich from 
1932 Star Mag. cr. a b N . 3. a b N 
h m m m c h m m m ° 
July 13 b Sco 47 23 48.3 2.3 41.2 70 0 448 —0.9 —1.0 335 
14 4 Sco of 2205 1.8 0.6 99 3 37.4 —1.5 —1.3 289 
16 W Ser 43 2178 1.5 0.7 145 3 3.7 —2.0 +1.2 216 
19 27 Cap 6.1 3 24.7 16 +1.1 9% 4 30.6 —14 +16 214 
Aug. 8 9G.Lib 6.5 23 15.6 —2.0 0.4 84 0 21.2 —1.3 1.8 329 
10 Tt Sco 28 23 29.7 —1.8 0.0 108 0 50.2 —19 —0.5 279 
16 6 Cap 29 7 23.0 0.6 +0.4 38 8 28.5 —0.8 —0.8 252 
18 @ Aqr 46 1 33.8 06 +18 80 2 37.0 —0.7 42.1 217 
18 96 Agr af 60OUD 2.0 4+1.0 73 6 314 —0.9 +1.7 204 
20 «60 Psc 62 36-2 17 +16 78 6 264 —0.7 +24 201 
20 62 Psc 6.1 6 44.9 0.3 +28 10 749.1 —2.5 0.0 268 
24 n Tau 29 2246 +05 +08 111 3 3.4 +08 +4417 2il 
OccuULTATIONS VISIBLE IN LoncGitupE +91°, LAtitupE +40°. 
July 11 49 Vir 5.2 3 41.0 11 —08 71 4259 —06 —2.5 345 
14 4 Sco 5.7 1 488 1.6 0.3 119 3 75 —19 —0.5 282 
19 27 Cap 6.1 3 £5 0.7 +1.1 105 4 06 —1.3 42.1 217 
Aug. 8 85 Vir 6.1 2 42.4 0.9 2.1 144 3 37.7 —0.4 —1.3 264 
10 Tt Sco 28 23. 53 0.8 0.2 136 0129 —2.0 +0.7 261 
11 135 B.Sco 60 3 58.7 1.5 1.2 106 5 84 —0.9 1.0 258 
16 646 Cap Z9 #¢ Ts 0.1 420 6 8 42 —2.5 —1.5 280 
18 96 Aqr 5.7 4 45.9 12 +2. 50 6 44 —15 +1.5 2% 
20 = 60 Pse 6.2 453.2 —0.6 42.1 56 6 46 —09 +2.0 230 
OccuLTATIONS VISIBLE IN LonGitupE +120°, LAtitupE +36°. 
July 11 49 Vir ae 2 ooo 1.8 7 G3 410.4 —1.2 —19 30 
14 ™ Sco 3.0 2 40.1 24 +13 74 3400 —09 —12 & 
20 42 Aqr Sa 441s 22 1.4 10 87 14 242 0.0 +41.2 201 
21 +81 Agr 64 12157 —06 +19 17 1322.7 —19 —06 259 
29 354 B.Tau 6.4 11 52.4 0.1 +18 66 12588 —0O8 +1.3 263 
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Aug. 7 ¥ Vir 50 2502 09 —24 179 4 01 0.9 —1.5 276 
~ 7 138 BSco 68 3 5S —20 —OQ3 112 4 28.1 2.2 0.5 270 
18 9% Agar 57 4167 —04 +422 39 5 18.9 0.8 +1.4 261 

20 =60 Pse 6.2 4406 +02 4+19 44 5 38.0 0.3 +1.5 255 

26 406'B.Tau 56 9198 —06 +0.1 128 9 58.2 +08 +2.7 210 


The quantities in the columns a and b are given for the purpose of making 
these predictions useful for any place within 200 miles of the point indicated. 
The procedure is as follows: Subtract the longitude of the point given from 
the longitude of the place in question; multiply the result, taking the signs into ac- 
count, by the quantity under a for the star to be observed; similarly, with the 
latitude, using b; apply the sum of the products, with its proper sign, to the 
Greenwich C.T., and obtain the predicted Greenwich Civil Time for the phe- 
nomenon at the place of observation. To obtain Eastern Standard Time it is 


necessary to subtract five hours; Central Standard Time, six hours, etc. 





Meteor Notes from the American Meteor Society 
By CHARLES P. OLIVIER, President 


Having in the last issue cleared up the hourly rates for 1931, we now give 
some of the radiants which have been deduced. R. A. McIntosh is responsible for 
the deduction of the positions of those credited to him as well as those of M. 
Geddes, also of New Zealand. McIntosh reports that 1931 was, in Auckland, the 
worst sort of year for meteor work; hence the few results he can send in. The 
radiants of B. C. Darling and G. W. Ridley are deduced by the writer. 

Up to the date of writing only one member has reported on the Eta Aquarids, 
though doubtless others will report later. EF. W. Smith at Glenolden, Pennsyl- 
vania, observed for 2 hours and 25 minutes in a good sky on May 2 and saw only 
4 meteors, 2 being Aquarids. This was disappointingly few, though the maximum 
usually comes later by two or three days. Smith has also been working for some 
weeks at the Flower Observatory as a volunteer computer, particularly on fireball 
heights. 

We now have a number of fireball results ready for publication, as well as a 
paper on heights of meteors observed by the Texas Group, and one on the heights 
of Perseids observed here in 1930. We expect to complete many more reductions 
of heights during the year, and hope to include all of them in one publication. 
Meantime we will publish radiants by the A.M.S. observers as rapidly as possible 
in “Meteor Notes.” Our Society has received a new and welcome recognition by 
a generous grant of $400 from the J. Lawrence Smith Fund of the National 
Academy of Sciences, which will be used during the next session for reduction 
of certain classes of our meteoric data. 

The maximum of the great Perseid stream will be reached this year on Aug- 
ust 11, when the Moon is only two days past tirst quarter. This gives most 
favorable chances for seeing great numbers in the later hours of the night, when 
the Perseids are most numerous. For the Delta Aquarids, visible during the last 
three days of July, the Moon will be only a few days before new, and hence 


should not prove very troublesome. We hope that all our members will observe 


t 
as much as possible from July 28 to August 13 inclusive, as the nights are thet 
warm and meteors very numerous. It is the best time for beginners, or for those 
out of practice, to start observing, because of the high hourly rate. 


Our member, J. D. Williams, in Tucson, Arizona, has already begun intensive 
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work on a regular plan. He is meeting with great success, due both to his 
enthusiasm and to the excellent climate. His work is of such a character that we 
do not intend to publish it piece-meal, but eventually it will probably appear as 
one large publication. Also Wesley Simpson, of Webster Groves, Missouri, has 
been able to collect large numbers of observations on several important fireballs, 
which are now being studied here. We recently had the pleasure of a short visit 
from O. E. Monnig of Fort Worth, the leader of the Texas Group. We hope 
that some day it will be practicable to have a real meeting of the A.M.S. at which 
the members can become personally acquainted and can talk over our mutual 
problems. The writer has recently given papers on fireballs before three different 
scientific bodies, with the special purpose of enlisting the interest of men in other 
sciences in helping us to gather data. 


RATES. 
James E, McKesr, BELiviti_e, On10. 


1932 Began Ended Total Meteors F. Rate Cor.Rate Remarks 
Jan. 7 8:52 9:52 60 4 1.0 4.0 4.0 
8 9:17 10:17 60 1 1.0 1.0 1.0 
Stuart L. O’ByrNne, WEBSTER Groves, Missourt. 
jan, 2 WAGs 33 1 1.0 1.8 1.8 
S060 8333 12-48 «= 70 4 0.8 3.4 4.2 


W. J. Persons, KALAMAZOO, MICHIGAN. 


Feb. 25 9:45 11:30 105 7 1.0 4.0 4.0 
29 8:20 10:10 95 4 1.0 ie ae 
Mar. 4 8:10 10:00 110 7 1.0 3.8 3.8 
J. Westey Simpson, WEBSTER GrovES, MISSOURI. 
Jon. 2 34:91 17:32 2 35 1.0 10.4 10.4 
6 9:17 9:44 27 6 10 8.3 i335 
30 »=10:30 11:00 = 30 2 1.0 4.0 4.0 
3 8:24 $:55 31 1 1.0 1.9 1.9 
Feb. 5 8:05 10:10 105 Pe 1.0 hoe 1.7 
6 5:25 12:50 $85 2 0.9 1.4 1.4 
9 9:15 11:06 90 1 1.0 0.7 0.7 
24 8:58 9:18 20 0 1.0 0.0 0.0 
29 9:15 9:55 40 1 1.0 Oe a 
Joun FLercHEeR HICKERSON, WEBSTER GROVES, MIssourRI. 
Jan. 2 34:10 17:32 202 21 1.0 6.2 6.2 
31 8:10 8:55 45 0 1.0 0.0 0.0 
Feb. 5 8:05 10:05 126 2 1.0 1.0 1.0 
6 11:20 12:50 90 4 1.0 2a Bua 
g 9:16 11:06 110 Z 1.0 .3 2.4 
22 7:49 8:49 60 2 1.0 2.0 2.0 
24 8:33 9:18 45 0 1.0 0.0 0.0 
28 9:10 9:55 45 0 1.0 0.0 0.0 
FRANKLIN W. SMITH, GLENOLDEN, PENNSYLVANIA, 
Jan. 3 16:35 18:05 90) 9) 1.0 6.0 6.0 One earlier 
10 = 16:30 18:00 90 2 1.0 1.3 ..3 
18 16:00 18:00 120 8 1.0 4.0 4.0 
3 16:45 17:45 60 2 1.0 2.0 2.0 
Feb, 12 13:55 15:00 65 + 1.0 Ke 3.7. Stopped by clouds 
15 16:05 17:45 100 5 1.0 3.0 3.0 
Mar. 9 15:55.17:15 80 4 1.0 3.0 3.0 
15 14:40 17:00 140 & 1.0 3.4 3.4 
\pril 1 8:00 9:00 60 1 1.0 1.0 1.0 
3 34:22 16:32 130 9 1.0 4.2 4.2 
4 13:05 14:25 80 2 1.0 5 5 
14 14:12 16:12 120 5 1.0 2:3 2.5 
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his RADIANTS. 
we 1931 ° 
ras S. Date a 6 Meteors Wt. Remarks 
has May 98 279 +505 3 Good 
alls, 15.8 273 +57 3 Fair 
visit June 10.7 305 + 38 4 Good 
‘ 19.8 297 +22 5 Fair 
on 198 311 427-0 4° Fair 
uch 19.8 323 +15.5 4 Fair 
tual 24.9 332 32 5 Good See 1123 
rent July 4.8 29() +19 783 Good See 1049 
ther 5.7 206 40 4 Good 
15.8 312 +48 5 Fair See 1478 
22.8 309 25 4-6 Good 
25.9 343 — 95 7 Good Delta Aquarids 
Mar. 21.66 176 —24 4 Fair See 2516 
26.66 180 —?4 2 Fair See 2515 
26.66 219 —11.5 5 Fair 
26.c 241.5 27 5 Good 
26.c 276 —444 5 Fair 
April 13.69 233.5 19.5 8 Good 3 on April 14 
13.69 260.5 36 5 Good 1 on April 14 
14.2c 279 —39 5-6 Fair 
14.2c 304.5 —34.5 7-8 Good 
22.69 245 35 4-5 Fair 
22.69 272.5 33.0 4 Good Lyrids 
22.69 278 —34 2-3 Fair See 1885 
28.68 285 38 3-4 Good 
28.68 325 —28.5 5 Fair 
28.68 330.5 — 5.0 2 ? I Aquarids 
May 11.66 339.5 2.0 2 Eta Aquari 
13.66 341.0 + 2.0 3 I Aquarids 
July 15.66 309 235 3 Good 
Feb. 9.c 53 23 4-5 Fair 
9.c 89 3.5 4 Good 
9.¢ 94.5 - 27.4 4-5 (Good 
7.c 53 19.3 5 Fair 
Mar. 13.41 29.0 —26.0 1 Fair Stationary 
13.c 72 —53.5 7 V.Good Including one stationary 
13.c 170 40 5 Fair One March 14 
20.43 197 —3] 4 Fait 
20.43 219 45 5-7. Good 
—4 4-5 Fair One March 27 
45 3-4 Fair 
2 15.5 5 Good 
April 5 —15.5 6 Good See 
5 + 0.7 5-7 Good Sec 
27 5-7. Fair 
64.5 4 Good See 2552 
18 5 Fair See 1862, 255¢ 
14 3 Good See 2545 
4 2 Fair See 2546 
65 4-5 Good See 2548 
uds 5 —39 6 Good Se 
a 32.5 3 Fair See 2 
0 40 6 Good See 2553 
a>: S 3 Poor See 1862, 2549, 1866, 1871 
1876, 1883 
10 2 ; See 1868, 1863, 1872, 1878 
30 2 See 2554 
3.5 22.4 4-5 Fair One \pril 22 
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No. 
A.M 
2560 
2561 
2562 
2563 
2564 
2565 
2566 
2567 
2568 
2569 
2570) 
2571 
2572 
2573 
2574 
2575 
2576 
2577 
2578 
2579 
2580 
2581 
2582 
2583 
2584 
2585 
2586 
2587 
2588 
2589 
2590 
2591 
2592 
2593 
2594 
2595 
2596 
2597 
2598 
2599 
2600 
2601 
2602 
2603 
2604 
2605 
2606 
2607 


1931 
Date 
22.c 
21.50 
21.50 
23.50 
13.46 
14.c 
22.49 
7.43 
14.44 
15.46 
15.46 
15.46 
15.46 
15.c 


= 


May 


June 


—_ 
cos 
Iman GG 
th DY bo 


4 


July 


I1.c 
14.49 
14.49 
14.49 
15.c 
15.c 
17.c 
i« 
20.49 
20.49 
20.49 
2.9 
16.9 
17.9 
17.9 
23.9 
19.c 
22.8 
19.c 
l4.c 
19.9 
18.c 
29.9 


Jan. 


Mar. 
April 
May 


June 


Radiant N« 


1932 May 10, 


a 5 Meteors Wt. 
229.5 18.7 5 Good 
269 —45.5 4 Good 
269.5 -37.3 4 Fair 
259 —18 6 Good 
211 +11.5 3 ? 
234 54 4 Good 
259 23:5 7 Good 
264.5 —42.5 8 Good 
279:5 27 3 Poor 
254.0 51.5 6-7 Good 
268.5 28.0 4-5 Good 
276.5 26.5 4-5 Good 
285 15 9-11 Good 
291 27.5 4-5 Fair 
313.5 55 3-4 —s Fair 
£f2.5 23 3-4 =‘ Fair 
292.1 5 4-6 Good 
292.0 19 6-8 Good 
277.8 24.5 6 Good 
282 nS 4 Fair 
289 18 3 Fair 
287 23.8 4 Good 
260 60 4 Good 
305 64 4 Good 
306 —30).7 5 Good 
323 42 5 Good 

25 8.5 3 Good 
291.7 22 6-7. Good 
324 52 Good 
302 17 6 Good 
344 —29,7 4 Good 
277.5 37 6 Good 
300.5 18 4-5 Fair 
267 30 5 Good 
311 10 13-15 Good 
351.5 39 4 Good 
2() 1-62 1 Good 
172.4 +33.1 4-5 Good 
159 +-65 4 Fair 
172.8 i Re 4 Good 
176 +15 3 Fair 
176 26 5 lair 
210 25 3-5 = Fair 
190 +69 4 Poor 
217 +45 4 Fair 
255 T 4 5 Pe oT 
249 26.5 3 lair 
336 +58 3 Good 

Notes. 
s. 2503-2514 by B. C. 

2515-2532 by 

2533-2595 by M. 

2596-2607 by 


Darling, Lansing. 
by R. A. McIntosh, Auckland, New Zealand. 
Geddes, New Plymouth, New Zealand. 
G. W. Ridley, Alameda, California. 


Remarks 


See 2606 
See 2571 
See 2568 


Including 1 stationary meteor 
2 on July 16, 1 on July 15 


Stationary 


One Jan. 18 
Another Jan. 23 
One Jan. 18 
Two on Mar. 20 
See 2566 


Michigan. 


Flower Observatory, Upper Darby, Pennsylvania. 
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Meteorites Falling in Cities and Villages 
By C. C. WYLIE 

The number of meteorites which strike annually in the United States has been 
estimated (PopuLar Astronomy, February, 1931; University of Iowa Observa- 
tory, Contribution No. 2, page 62) from the number falling close enough to farm- 
ers and farm laborers to be observed striking. Census reports furnish the num- 
ber of farmers and farm laborers and from the reports of fall the distance within 
which a meteorite must strike to be so observed can be estimated. A calculation 
gives seventeen as the number which would be obtained per year for the whole 
United States, assuming that it were watched and reported as well as the area 
near farmers and farm laborers. The number is, however, certainly too small, for 
many falling near farmers are missed, and investigations of authentic falls indi- 
cate that the majority of those actually observed would not reach scientific in- 
vestigators. The factor ten was adopted as reasonable, giving 170 as the total 
number falling per year in the United States. 

To estimate the number which should fall in cities and villages, it is necessary 
to compute the approximate area. Census statistics furnish the areas for cities 
with population more than 100,000. The area was then obtained for a number of 
representative places varying in population from 200 to 100,000, and a graph was 
prepared showing the relation between area and population. For cities of popula- 
tion 5000 to 100,000 the area was, if not known, read from the graph, and the total 
area for all obtained by summing on an adding machine. For 2500 to 5000, the 
average area per person was read from the graph, and the result multiplied by the 
total number of persons living in places of that size. This gave the approximate 
total area for such places. The total area for places of 1000 to 2500, and for places 
of less than 1000 was obtained in a similar manner, by multiplying the number of 
persons living in such places by the average area per person as read from the 
graph. The sum of these areas gives 45,000 square miles as the approximate urban 
area of the United States. The total land area of the United States is about 
3,000,000 square miles, so about one meteorite in 66 should fall in a city or a 
village. 

The article previously quoted indicated that if the whole United States was 
watched as carefully as the area within sight of farmers and farm laborers while 
they are outdoors, about seventeen meteorites would be reported per year. If city 
and village territgry was watched as well, one meteorite in four years would be re- 
ported from urban territory. We know it is not watched that well, and so we 
cannot reasonably expect that high a rate; but it does appear that meteorites fall- 
ing in cities and villages should have a better chance of being reported than for 
the country as a whole. 

Let us now consider the seven years since the summer of 1925. From our 
figures, about 18 should have dropped in urban territory. If watched as well as 
the country within sight of farm workers, two would probably have been reported 
\ctually, one has been reported from city or village territory. This fell in the 
back yard of a resident of Tilden, Illinois, on the afternoon of July 13, 1927 


University of Towa. May 22, 1932. 





The Break-up of Meteors 
It is well known that large meteors frequently 


wreak up into smaller pieces 


as they travel through the earth’s atmosphere and this break-up sometimes occurs 
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with explosive violence. The reason usually advanced is that it is due to the 
effect of the atmosphere in producing changes of temperature and of pressure, 
though this explanation is not accepted as entirely sufficient. 

In examining the ground-mass of a stony meteorite it is found to consist 
largely of minute spheres of stony matter known as chondrules and also of 
sharply angular splinters such as might be produced by fragmentation of chon- 
drules. As Merrill points out, the meteorite consists of matter apparently collect- 
ed together at some point in outer space. The splintered fragments in these cases 
can not be accounted for as due to changes of temperature and of pressure as the 
result of entrance into an atmosphere so the suggestion has been made that they 
are the result of collisions. We can scarcely infer the collisions to have been be- 
tween the chondrules themselves unless we assume those small bodies to be far 
more numerous in space than seems likely. This leaves the collision of the chon- 
drules with the material already at the collection point. In many instances this 
material may have had an outer layer of very tine loose material not yet consoli- 
dated that acted as a cushion for additional falling matter. In fact instances are 
on record where the chondrule gives evidence of having plunged into a softer 
material. 

There is one factor in regard to the frangibility of meteoric material that 
seems to have been overlooked by investigators and that is that frangibility is in 
part dependent wpon the conditions under which solidification of the material takes 
place. We know that cast silica or quartz can be produced in the laboratory that 
is comparatively unbreakable. On the other hand A, Tveten (Phys. Zeits. 17 pp. 
225-237, June 1, 1916) has shown by experiments that the crystals of an iron 
compound formed in a magnetic field of 500 to 4500 gauss rupture across their 
long axes when the field is removed. It may be that chondrules solidify in strong 
magnetic fields and the same may be true of the material that solidifies at collect- 
ing points where meteoric matter is gathered together in outer space. Upon ar- 
riving in a weaker magnetic field these bodies, whether chondrules or large 
meteors, may have a strong tendency to rupture under the internal stresses set up 
by a change of field. Thus it may be that changes of pressure and of temperature 
due to contact with the earth’s atmosphere may be merely secondary factors con- 
tributing to the break-up of meteors. J. B. Penniston. 

Seattle, Washington, May 13, 1932. 





Variable Stars 





Monthly Report of the American Association of Variable Star 
Observers for April, 1932 


The observing group at Tucson, Arizona, has been still further augmented by 
the inclusion of Mr. A. W. Beck, a student at the University of Arizona. Mr. 
F. H. Chandler of Belgrade Lakes, Maine, returns to our observing ranks after 
a period of quietude extending over several years. Beloit College, “BE,” is 
represented by several students working under the direction of Dr. Huffer of that 
institution. We welcome an initial contribution of observations by Mr. F. Hart- 
mann of Brooklyn, N. Y. 


The Spring meeting of the Association held at Hood College on May 7 was 
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VARIABLE STAR OBSERVATIONS RE EIVED Dt 


of Vartable Star Observers 


eb. 0 = J.D. 2426738 ; 


J.D.Est.Obs. 


V Sct 
00033 
748 10.9 Bl 
755 11.2 Bl 
762 11.6 Bl 
S Sc 
001032 
742 11.0 Ht 
743 10.5 En 
747 10.8 Ht 
755 11.0 Bl 
762 11.4Bl 
X AND 
001046 
763 11.8 Ch 
 » 25 Jo 
AND 
oeigae 
763 13.0 Ch 
780 12.2 Pt 


r Cas 
001755 
763 8.2 Ch 
767 7.5 Th 
768 7.8 Ah 
769 7.7 Ah 
769 7.4 Th 
769 7.5Jo 
770 7.9Mn 
770 7.6 Ah 
771 7.9 Ah 
772 (7.7 Ah 
772 7.6 Jo 
773° 7.5Ch 
775 7.4Th 
775 7.8™Mn 
776 7.3L 
776 7.2Jo 
780 7.4Jo 
780 7.1 Pt 
782 7.3 Ah 
783 7.2 Jo 
783° 7.3 Sn 
790 7.0Th 
Ww Zio 
91 69Th 
792 7.4Mn 
792 7.1 Ah 
793 7.2 Ah 
793 68Th 
94 7.4Ah 
96 7.3 Ah 
96 7.1 Jo 
797 7.2Mn 
R \ND 


001838 
763 6.9Ch 
768 7.5 Ah 
770 7.6 Ah 


J.D.Est.Obs. 


R Anp 
001838 
770 7.6 Mn 
771 7.6 Ah 
772 7.5Jo 
We 75%0 
776 7.7Ko 
778 74Jo 
780 7.7 Pt 
781 7.5Ko 
783 7.8 Ah 
792 7.9 Ah 
795 8.0 Ko 
S Tuc 
001862 
742 10.1 Ht 


743 10.2 En 
747 10.1 Ht 
747 10.0 En 
748 10.2 BI 
3 10.0 Ht 
5 10.1 Bl 
2 10.5 BI 
763 10.3 SI 
764 10.4 En 
767 10.4Ht 
776 10.6 SI 
T Scr 
002438a 
743[12.3 En 
T Pue 
002546 
742 12.3 Ht 
743 
747 
747 
748 
763 


—, 
_ 
=} 


ee eee 
muw 


“NNNNN 


— 


0028 33 


743[12.2 En 


a CAs 
003656 
775 23We 
782 23 We 
792 2.3We 
U Cas 


002047a 
763 14.0 ¢ ‘h 

RW Anp 

004132 
761 9.1 Hi 
765 9.2Ch 
769 8.8 Jo 
772 89Jo 
778 9.0 Jo 
780 9.1 Pt 
783 9.2 Jo 


March 0 = J.D. 2426767 : 


J.D.Est.Obs. 


V ANpD 
004435 
765 10.0 Ch 


NNN 


765 11. 6C h 
RV Cas 
0047 46a 

763 11.2 Ch 

780 12.1 Pt 
— Cas 
004746b 

780 10.6 Pt 
W Cas 
004958 

763 9.0 Ch 

768 9.2 Ah 

769 91 Ah 

769 87 Jo 

770 9.1 Ah 

771 9.2 Ah 

772 9.2 Ah 

772 8.9Jo 

776 8.5 Jo 

776 &8Ko 

780 8.6 Pt 

780 86 Jo 

780 88Ko 

782 8.9Ko 

782 9.0 Ah 

783 9.1 Ah 

783 8.5 Jo 

785 86 Bo 

790 9.0Ko 

792 9.2 Ah 

793 9.3 Ah 

794 9.2 Ah 

794 9.0Sn 

795 8.9Ko 

796 8&8Ko 

796 9.2 Ah 

796 87 J Jo 
U £ UC 

005 175 

742 10.1 Ht 

743 10.8 En 

747 11.2 En 

747 10.8 Ht 

748 10.9 BI 

753 11.2 Ht 

55 11.5 BI 

4 


12.0 En 


J.D.Est.Obs. 


U Tuc 
005475 
764 11.8 SI 
767 12.3 Ht 
776 12.8 S]1 
Z Cer 
Oro102 
766[11.5 Ch 
U Sci 
010630 
8 9.5 Bl 
5 96BIl 
2 96BI 
U AND 
010940 
763 12.2 Ch 
776 12.0L 
UZ Anp 
011041 
763 12.9 Ch 
S Cas 
011272 
763 98Ch 
767 98Th 
769 9.2 Jo 
772 + 9.3Jo 
444 10.1 Ko 
776 10.3 Ko 
776 9.5Jo 
780 9.4 Ic 
780 9.5 Pt 
780 10.4 Ko 
781 10.2 Ko 
781 9.7 Be 
781 10.1 Bf 
781 96Ha 
785 9.6 Jo 
790 10.5 Ko 
790 10.1 Th 
792 10.6 Ko 
793 10.1 Th 
795 10.6 Ko 
796 10.6 Ko 
796 98TJo 


4s 
6 


/ 
fs 
é 


805 10.9 Me 


U Psc 
011712 
764 11.9Ch 
776 11.6L 
780 11.0 Pt 
RZ Per 
012350 
763 11.7 Ch 
775 12.0 L 
R Psc 
012502 
764 13.4 Ch 
780 13.1 Pt 


RING APRIL, 


1932. 


April 0 = J.D. 2426798. 


J.D.Est.Obs. 

RU Anp 
013238 

763 11.2 Ch 


780 11.0 Pt 
783 11.5 Jo 
Y Anpb 
013338 
763 9.5Ch 
769 10.2 Jo 
771 10.2Ch 
775 10.4L 
778 10.0 Jo 
780 9.6 Pt 
783 10.6 Jo 
X Cas 
014958 


776 12.5 
776 12.5 Bn 
780 12.5 Pt 
783 12.5 Jo 
791 12.7 Bn 
806 12.7 Bn 
U Per 
015254 


769 10.3 Ry 
770 9.9 Jo 
773 11.3 Ch 
773 10.5 Ry 
776 10.7 Ry 
776 10.4 Jo 
778 11.0 Ry 
780 10.9 Pt 
781 11.3 Ry 
785 11.1 Ry 
785 11.6 Bo 
790 11.1 Ry 
792 10.2 Me 
793 11.0 Ry 
795 11.1 Ry 


795 11.0 My 
797 11.2 Bw 
797 10.3 Me 
802 10.5 Mc 


XX PER 
015654 
773° 7.8Ch 
S Ari 
015912 
776 11.4L 
780 10.8 Pt 
R Ari 
021024 


7532 9.0Ch 


J.D.Est.Obs. 


R Arr 
021024 
768 99 Ah 
769 99 J ra) 
770 9.9 Ah 
771 10.0 Ah 
772 10.1 Jo 
775 10.0L 
776 10.6 Jo 
779 11.0 Jo 
780 10.5 Pt 
783 11.5 Jo 
789 10.8L 
W Anp 
021143a 
763 14.0 Ch 
T Per 
021258 
770 8.6Jo 
771 89 Ah 
778 8&8 HI 
779 8.5 Jo 
780 8&8 Pt 
785 8.5 Jo 
785 8.6 Bo 
792 88Ah 
796 8.7 Bo 
798 89HI 
799 86Bo 
802 8.7 Bo 
804 86Bo 
811 8.5 Bo 
o CET 
021403 
743 8.7En 
747 84En 
761 7.5En 
761 7.1S]) 
7 


764 6.7Ch 
764 7.0 En 
768 6.3 S] 
768 6.5 Ah 
770 6.5 Ah 


771 6.3Mn 
772 6.0Jo 


fo S2Uh 
775 5.2 Mn 
776 5.8 Jo 
776 «=5.1S]1 
780 «4.7 Pt 
788 4.5L 
791 3.7 Ko 
S Perr 
021558 
770 9ATo 
771 9.5 Ah 
778 9.5 HI 


779 8.9Jo 
780 10.2 Pt 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING 
J.D.Bst.Obs. 


J.D.Est.Obs. 
S Per 
021558 

785 9.1 Jo 

785 9.7 Bo 

792 9.6 Ah 

796 OSB 

796 9.7 Bo 

798 9.9 HI 

799 9.8 Bo 

802 9.9 Bo 

804 9.6 Bo 

811 9.5 be Bo 
R Cet 
022000 

764 13.0 Ch 

RR Per 
022150 


763 14.0 Ch 
776 13.4L 
797[12.3 Bw 
R For 
022426 
9.0 Bl 
8.5 Bl 
8.5 Bl 
U Cer 
022813 
764 10.5 Ch 
780 12.2 Pt 
RR Crp 
022980 
766 11.9 Ch 


748 
755 
762 


780 12.5 Pt 
R Tri 
023133 

a2 82Ch 

768 7.0 Ah 

769 7.0Jo 

770 +68 Ah 

771 6.6Ah 

771 68Ch 

772 6.3Jo 

776 6.4Jo 

780 6.7 Pt 

781 6.2Sh 

782 6.1 Ah 

783 6.2 Ah 

783 6.4Sn 

783 6. 3 Jo 

785 6.5 Wd 

787 7.0 Ad 

789 6.0 Ah 

790 6.2 Jo 

792 7.1 Ad 

792 6.1 Ah 

793 6.1 Ah 

796 6.7 Sf 

802 6.4Sn 

802 6.4Wd 

808 6.9 Ad 


J.D.Est.Obs. 
T Ari 
024217 

772 96 Ko 

776 9.6 Ko 

780 9.4Ko 

781 9.2 Ko 

786 9.1 Me 

790 8.9 Ko 

791 88 Ko 

793 8.9 Me 

795 8.6 Ko 

796 8.6 Ko 
W Per 
024356 

763 9.6 Ch 

763 9.5 HI 

769 91 Jo 

769 9.5 Ry 

772 89Jo 

773° 94ARy 

776 9.4Ry 

776 9.6 Ko 

778 9.4Ry 

778 9.2 HI 

779 9.1 Jo 

780 9.6 Ko 

780 9.0 Pt 

781 9.3 Ry 

781 9.2Bf 

781 9.2 Be 

781 9.0Ha 

782 9.6 Ko 

783° 8.8Sn 

783 8.9 Jo 

785 8.9 Ko 

785 9.1 Ry 

790 9.1 Ry 

790 9.0 Ko 

790 8.8 Jo 

791 9.4HI 

791 99Cy 

792 9.5 Mec 

793 9.2 Ry 

794 9.0 My 

795 91 Ry 

795 9.1Ko 

796 9.0Ko 

796 8.7 Jo 

797 9.5 Mec 

797 94Bw 

798 9.2 HI 

800 9.3 Cy 

800 9.0B 

802 9.5 Me 

802 9.3 Me 

802) 8.8 Sn 

805 9.2 Me 
R Hor 
025050 

742 12.1 Ht 


R Hor 
025050 
2.2 En 


767 11.5 
768 10.3 SI 
776 10.2 SI 


T Hor 
025751 
742 8.5 Ht 
743° 9.0 En 
747° 8.3 En 
747 8.3 Ht 
748 «8.1 Bl 
753 82Ht 
755 7.9 Bl 
763 7.7 Bl 
763 8.1 SI 
763 8.0En 
764 7.7En 
767 8&5 Ht 
768 8.1SIl 
776 8.0SI 
p Per 
025938 
778 40We 
792 3.8 We 
U Ari 
030514 
763 13.9 Ch 
X CET 
031401 


764 12.4Ch 
400 TAT i. 
780 11.7 Pt 
788 10.2L 


Y Perr 

032043 
752 88Ch 
768 9.2 Ah 
769 9.1 Ah 
769 8.2Jo 
770 9.2 Ah 
771 9.2 Ah 
772 9.11Ah 
772 83Jo 
776 8.4 Jo 
776 8.9 Ko 
779 8.1 Jo 
780 8.6 Ko 
780 8.3 Pt 
781 8.5 Be 
781 8&5 BE 


J.D.Est.Obs. 
Y Per 
032043 

781 86Ha 
782 8.4Bo 
782 8.6 Ko 
782 9.0 Ah 
783. 9.0 Ah 
784 8.4Ko 
785 84Ko 
785 9.0 Bo 
785 8.3Jo 

789 8.2 Ko 
790 8.2 Ko 
790 8.0 Jo 

792 88 Ah 
793 8.7 Ah 
794 9.0 Ah 
795 8.0 Ko 
796 8.1 Ko 
796 8.2 Bo 
796 8.1 Jo 

799 8.0 Bo 
802 8.2 Bo 
804 8. 1 Bo 
81 1 8. 0) Bo 

R Perr 
032335 


763 13.9 Ch 
780 13.2 Pt 
781 12.9L 
Nov Per 
032443 

780 13.4 Pt 

U Er 


743 
747 
764 


PSRUR E: 


RI 
03462 . 
11.7 Er 
12.2 Ex 
13.0 F1 

rT Err 

035124 
743 99 En 
747 10.1 En 
764 11.1 En 

R Tau 

042209 
764 13.4Ch 


042215 
10.8 Ch 
10.8 Jo 
11.2 Jo 
fe @ 
11.5 Jo 
10.5 Pt 


ning S 


11.4L 
12. Jo 
11.5 Si 


5 11.0 My 


ApriL, 1932. 
J.D.Est.Obs. J.D.Est.Obs. 
W Tau R Dor 
042215 043562 
796 11.5B 749 5.7 En 
799 11.2Cy 753 5.5 Ht 
802 11.6 Bw 756 6.1 B! 
803 11.6B 762 5.5 En 
S Tau 763 6.1 BI 
042309 763 5.4SI 
764[13.9 Ch 767 (5.6 Ht 
T Cam 768 5.4S] 
043065 776 5.3Sl 
ifs 38 L R Cae 
780 13.6 Pt 043738 
797 14.1L 742 10.4 Ht 
RX Tau 743 10.5 En 
043208 747 10.6 Ht 
764 12.9Ch 749 10.5 En 
776 12.8 L 756 10.7 BI 
796 11.9L 763 10.7 Bl 
796 12.1B 767 10.9 Ht 
802 11.8 Bw R Pi 
803 11.6 B 044349 
R Ret 742 9.0 Ht 
043263 743 9.0 En 
742 116Ht 747 89Ht 
743 11.7 En 748 9.2 Bl 
747 11.8Ht 749 86En 
748 11.5 Bl 756 8&8 Bl 
749 11.8En 763 87 Bl 
753 12.0 Ht 764 7.9En 
756 11.8Bl 767 82Ht 
762 12.3 En V Tau 
763 11.8 Bl 044617 
763 12.0S1 762 12.1. Ch 
764 12.2En 772 10.0 Jo 
767 12.1 Ht 775 10.0Ch 
768 12.3S1 779 9.7 Jo 
776 12.4S1 780 9.5 Pt 
X CaM 785 (9.5 Jo 
043274 795 9.7 My 
773 :13.2Ch 796 9.7 Jo 
i715 8321. 796 9.6B 
780 12.5 Pt 804 10.0B 
789 11.0L R Ort 
790 10.6 Me 045307 
791 10.7 Mg 762 10.9 Ch 


793 10.2 Bk 
793 10.1 Me 
794 10.2 Me 
794 9.9Sn 
795 98 Me 
803 9.5 Me 
806 9.0 Me 
R Dor 
042562 
742 5.6 He 
743) 5.5 En 
747 5.6Ht 
748 «46.0 BI 


7476 VAS L 
796 11.6 B 
804 11.9 B 


R Ler 

O455T4 
763 5.55! 
764 7.0Ch 
768 6.2 Ko 
769 6.0Jo 
771 7.4Mn 
die. 49'Ch 
772 «6.5 Jo 
775 7.3 Mn 
479 6.2L 








nN 





of Variable Star Observ 


Z 





VARIABLE STAR 


J.D. Est.Obs. 


R Lep 
045514 
776 5.7 Ko 
410 5.4 S] 
777 ~+5.7 Ko 
778 7.2Mn 
780 5.8 Ko 
780 6.4 Pt 
780 6.2 Jo 
784 5.7 Ko 
788 (5.7L 
790 5.7 Ko 
795 56Ko 
795 7.3™Mn 
796 6.5 Jo 
802. 7.1Cn 
V Or: 
050003 


764 11.2 Ch 
770 11.0 Jo 
770 11.0 Ah 
771 11.1 Ah 
772 11.2 Jo 
776 11.6 L 
780 11.3 Pt 
780 10.8 Ji 
783 10.6 Jo 
785 9.7 Jo 
796 10.5 L 
796 10.5B 
804 10.5B 
T Lep 
050022 
743° 86En 
748 7.9 Bl 
749 8&7 En 
756 7.9 Bl 
763 8.2Bil 
764 &.6 En 
765 90HI1 
769 8.4 Je 
44% 8.5 Jo 
776 8&8 Ko 
4d &.8 Ko 
780 8.6) 
780 9.2 Pt 
781 9.0Ko 
&3 8.6 To 
5 89]o 
786 8.7 RB 
90 &89Ko 
791 10.0 HI 
796 96 Ko 
S Pic 
0508 18 
742 96Ht 
743, 9.6En 
747 9O0OHt 
749 91En 


756 8.2 Bl 


J.D.Est.Obs. 
> ric 
050848 

763 8.3 Bil 


050953 
764 10.4Ch 
768 9.8 Ah 
770 99 To 
770 10.0 Mn 
775 10.2 Mn 
780 10.9 Pt 
790 11.6 Jo 
792 10.5 Ah 
792 11.0 Mn 
796 12.0 Jo 
$02 11.1 Wd 

T Pic 

051247 
743[12.5 En 
747[13.1 Ht 
763[12.5 En 
756 13.6 Bl 
767 11.8 Ht 

T Cor 

05153? 
742 10.5 Ht 
743 10.1 En 
747 10.1 Ht 
748 10.0 Bl 
749 9.7 En 
756 9.5 Bl 
763 8.5 Bl 
764 &7En 
767 8.5 Ht 

S Aur 

052034 
foe 143'Ch 
764 11.6 Ch 
768 11.6 Ko 
769 11.4 Jo 
772 11.5'Ch 
776 11.6 Ko 
779 11.5 Jo 
780 8.5 Pt 
782 11.2 Bo 
785 11.1 Bo 
791 11.3 Ko 
791 10.9 Wy 
795 11.4 Ko 
796 11.4 Ko 
796 11.3 Jo 
796 11.4 Bo 
799 11.3 Bo 
890 10.0B 
802 11.2 Bo 
804 11.1 Bo 
Ril 11 0 Bo 
§14 10.5 My 


J.D.Est.Obs. 


W Avr 
052036 
764 11.2 Ch 
766 11.5 Hi 
772 11.7 Hi 
776 11.51 
778 11.9 Hi 
790 12.2 Hi 
794 1 
796 1 
800 1 
803 1 
$14 1 


052404 
764 11.8 Ch 
78 11.6 Pt 
782 11.6 Sr 
785 11.6 My 
793 11.0B 
800 11.0 B 
802 11.5 Sj 
802 11.5 Sr 

T Orr 

053005a 
752 10.4Ch 
764 10.3 Ch 
769 10.5 Jo 
772 11.0 Jo 
772 11.2Ch 
774 10.4L 
775 10.4L 
776 10.9 L 
776 10.7 J 
778 10.7 Ji 
780 10.5 Pt 
781 10.6 Pt 
781 10.8 L 
783 11.0 Jo 
785 10.5 Jo 
785 10.5 My 
786 10.3 Me 
786 11.0B 
787 10.3 L 
788 10.4L 
789 10.4 L 
790 10.7 Jo 
790 10.6 Me 
791 11.1 My 
791 10.8 Wy 
792 11.3B 
793 10. 
793 10. 
794 10.7 Wy 
794 11.0 Me 
795 10.9 Me 
795 10.8 Pt 
795 11.0 My 
796 10.9 Jo 
796 11.1 L 


ww oO 


OBSERVATIONS RECEIVED Dt 
J.D.Est.Obs. 


T Ort 

053005a 
796 11.1 Pt 
802 11.0 Pt 
802 11.4B 
803 10.8 Pt 
803 10.6 Me 


804 11.3 Bw 
805 10.9 Me 


S06 10.9 Me 


807 11.1 Me 


810 10.6 Pt 
\N Or 


052005t 


805 11.5 Me 


S CAM 

053068 
706 9.4Ch 
770 8.4Jo 
779 8.6Jo 
780 9.6 Pt 
782 9.4 Bo 
783 8. »Jo 
785 10.0 Bo 
790 89 To 
791 10.1 My 
796 9.8 Bo 
799 99 Bo 
S02 10.0 Bo 


804 10 


] 
808 9.5 Me 
2 


796 10.91 
799 11.0 Br 
802 11.0B 
RU Avr 
53337 


764 13.0 Ch 


796 13.9 Bw 


802 13.7 Bw 


U Aut 
053531 
764 13.2 Ch 
776 12.7 L 
780 12.4 Pt 
789 12.2 L 
792 11.5B 
S00 11.1B 
802 11.5 Sf 





RING APRIL, 
J.D.Est.Obs 
SU Tau 
054319 
joe. 92 Gh 
764 9.7 Ch 


766 9.7 Ch 
771 9.5L 
772, «9.7 Ch 
774 9.5L 
780 9.6 Pt 
781 9.6 Pt 
782 9.5L 
783 9.3 Sn 


786 9.6 \e 
787 9.5L 

790) 96 Me 
791 9.5 Wy 
793 96 Pt 
794 9.7 Me 
795 9.6 Me 
795 9.6 Pt 
795 9.5 My 


796 O98 SF 
796 OTR 
796 9O5T. 


re ig 
054615a 
776 13.51. 
800 13.1 Ma 
RU Tau 
054615¢c 
800[12.8 Ma 
R Cor 
42/13.0 Ht 


| 
6[13.0 BI 
| 


SISI™NSJ 


13.0 Ht 
r Q)rRI 
054907 


763 0.2 SI 


/ 


776 «6©03S] 


1932. 
J.D.Est.Obs 


a Ori 
054907 
792 O08 Me 
797 0.9Me 
802 0.8 Me 


U Ort 
054920a 
752, 7.5Ch 
763 7.7 SI 
708 8&.0S] 
768 8&8 Ah 


769 89 Ah 
770 8.9 Ah 
770 8.6Jo 


may 


442 8&2Ch 


779 8.5 Jo 
780 8&8 Pt 
783) &.8Sn 


785 9.0Wd 
788 89 Te 
790 S88 Jo 
791 9.1 Je 
792 91 Te 


792 91Me 
792 9.3 Ah 
793 9.5 Bk 


793 9.4 Wi 
793 9.2B 
793 96 Me 
795 8.9GD 
796 9.1 Wd 
796 9.2 Jo 
797 93Me 
798 8.7 GD 
800 92P 
802 88Sr 
802 8.9 Sj 
802 9.2 Wd 
802. 9.0Sn 
803. 9.1GD 
805 9.6 Hf 
805 9.5 Sh 
806 9.0(;D 
810 9.9 Wd 
V CaM 
054974 
7/77 12.6 Ha 
780 12.8 Pt 
781 13.0 L 
792 13.4B 
Z AUR 
055353 
780 10.2 Pt 
781 10.2 Pt 
790 10.3 Pt 
792 10.0 B 
793 10.3 Pt 
795 10.2 Pt 
795 10.4 Me 
795 10.3 My 





366 


J.D. 


796 
796 
796 
798 
800 
800 
801 
802 
802 
803 
805 
810 


742 
747 
747 
756 
764 
776 


752 
772 
775 
787 
800 


VARIABLE STAR OBSERVATIONS 
J.D.Est.Obs. 


Est.Obs. 
Z AUR 
055353 
99B 
10.4 Sf 
10.2 Pt 
10.3 Pt 
10.5 Sf 
99B 
10.3 Pt 
10.3 Pt 
10.4 Sf 
10.3 Pt 
10.4 Mc 
10.3 Pt 
R Ocr 
055086 
11.8 Ht 
11.6 En 
11.8 Ht 
12.0 Bl 
11.9 SI 
11.9 S1 
X AuR 
060450 
9.2 Ch 
10.4 Ch 
11.4L 
11.8L 
10.4B 


7 GEM 


778 
793 


060822 
4.0 We 
4.0 We 

V Aur 

061647 


772 10.4Ch 
775 10.6 L 





796 


10.1 L 


V Mon 


772 
778 
780 
785 
795 
796 
796 
799 
802 
809 
810 


AG 


776 
787 


061702 
12.8 Ch 
10.5 Mn 
11.7 Pt 

8.7 Wd 
10.6 Mn 
8.8 Wd 
11.4 Ko 
9.4Wd 
9.0 Wd 
10.8 Mg 
9.6 Wd 
AUR 
062047 
9.9L 
10.0 L 


U Lyn 


800 


063159 
10.4 B 


Monthly Report of the 


R Mon 
063308 
772 13.0Ch 
800 12.4B 
809 12.2 Mg 
Nov Pic 
063462 
8.5 Ht 
8.6 En 
8.5 Ht 
8.5 Ht 
8.7 En 
8.7 En 
8.7 Ht 
> Lyn 


742 
743 
747 
753 
760 
764 
767 


_ 


re et DD DO DD Ge ID Se Ga + 


by © bv & tn 


un 
st 
CO: 


email 


769 
772 
773 
775 
780 
791 
795 
796 
796 
802 
810 


fad fed eed femd feed fama fed feed Qed feud feed 
— Ss) 


064030 
761 12.9 Ma 


11.6 Mz 
¥ Mon 
065111 
11.0 Th 
12.0 Ch 
11.5 Pt 
11.0 L 
9.7 Th 
10.2B 
10.7 Ma 
89 9.6 Mg 
814 9.3 Ma 
X Mon 
065208 
8.6 1 
9 4 C n 


767 
772 
780 
781 
793 
796 
801 


781 
799 


J.D.Est.Obs. 
R Lyn 
065355 

792 12.8B 

796 13.3 L 

801 13.0 Ma 

803 13.4 B 

809[12.8 Mg 

814[12.8 Ma 

RS Gem 

065530 

10.6 Me 
10.6 Me 
10.5 Me 
11.0 Ma 
10.6 Me 
808 10.8 Me 
814 10.5 Ma 
Z CMa 
O6501T 

763 9.8 Sl 

768 10.0 S1 

776 «(9.7 Sl 

V CM1 
070109 

796 14.5L 

807 14.7 Wi 

807 14.5 Bk 

R Gem 
070122a 

762 7.4Ch 

768 7.9 Ah 

769 8.2 Ah 

770 8.0Ah 

770 7.7 Jo 

771 8.0Ah 

772 8.0Ah 

778 8.7 We 

8.0 Jo 

8.3 Ah 

783 8.2Jo 

8.3 Je 

8.3 Je 

8.6 Je 

8.8 Ah 

8.9 Ah 

8.9 Ah 

8.6 Me 

8.7 B 

8.9 Ah 

9.9 Pt 

9.2 Sh 

9.1 Hf 
Z GEM 

070122b 

802 12.6 Wd 

802 12.1 Pt 

TW Gem 
070122c 

802 8.1 Pt 


“I 
ee) 
oO 


793 
795 
801 
803 


795 
796 
796 
§02 
805 
805 


RECEIVED DuRING 


American 


J.D.Est.Obs. 
R CM1 
070310 


770 
té2 
779 
781 
781 
783 
794 
796 
802 
802 


8.7 Jo 
8.8 Ch 
8.3 Jo 
8.5L 

8.4 Wi 
8.1 Jo 
8.1 Sn 
8.9 Sf 
8.8 Sf 
8.1 Pt 


R Vor 


99 


070772 


742| 
747 | 
767 


L» 


13.4 Ht 
13.4 Ht 
13.4 Ht 
Pup 


071044 


762 
768 
776 


4.3 Sl 
4.0 SI 
3.8 Sl 


RR Mon 
071201 


772| 
781 
802| 


V 


13.4 Ch 

14.2 L 

13.2 Bw 
GEM 


071713 


762 
781 
796 
800 


10.8 Ch 
21 
12.7 Bw 
13.1B 


S CM: 
072708 


Association 





758 
762 


11.0 Cn 
12.4 Ch 


790 
790 
794 
794 
794 
795 
796 
796 
796 
799 
S02 
802 
802 
804 
811 


T 


12.0 Me 
12.3 Jo 
11.5 Me 
12.0Sn 


11.9 My 


12.0 Ko 
11.9 Ko 
11. 8 Bo 
12.0 Jo 
11.7 Bo 


072 811 


762 
802 
S09 


12.8 Ch 
11.5B 


11.6 Me 


Apri, 1932. 
J.D.Est.Obs. J.D.Est.Obs. 
Z Pup R Cnc 
072820b 081112 
749 11.7En 793 8.7 Ah 
S Vor 794 88Ah 
073173 794 8.7 Hi 
743(12.8En 796 87Si 
747(13.2Ht 796 86R 
756 13.0Bl 796 8.3 Jo 
763 13.4Bl 796 8&8Wd 
767 13.0Ht 799 8.7 Wd 
U CMr 800 8.3 Cy 
073508 802 8.3St 
762 89Ch 802 84Pt 
772 93Jo 802 87Wd 
775 9.2Jo 808 7.8Me 
781 9.9L, V Cnc 
785 99Jo 081617 
802 10.6 Pt 762 12.5Ch 
804 11.1B 781 12.9 L 
S Gem 792 12.9 Cy 
073723 799 13.0 Br 
762[12.8Ch 800 12.4C, 
796[13.8 Bw 802 12.5 Gy 
803 13.4B $02 12.4 Pt 
W Pur 805 12.2 Me 
074241 RT Hya 
742 94Ht 082405 
743 94En 767 82Th 
747 9.2Ht 776 8.1Ko 
749 9.0Ea 777 8.1 Ko 
753 9.0Ht 779 83Th 
756 8.6Bl 780 7.9 Ko 
763 8381 781i SIL 
767 81Ht 782 82Ko 
T Gem 784 8.2Ko 
074323 785 8.1Ko 
792 13.9B 790 84Th 
796 13.5Bw 791 8.1Ko 
801 13.1Ma 793 84Th 
802 13.1 Bw 795 8.1Ko 
803 12.8B 796 8.0Ko 
810 11.7 Bg 802 8.0Pt 
U Pup S08 8.2 Me 
075612 R CHa 
765 10.0 Ch 082476 
796 10.4Bw 742 12.4Ht 
796 10.0B 743 12.4 En 
803 10.1B 747 12.4Ht 
R Cnc 756 12.6 Bl 
081112 764 12.6 SI 
762 9.3Ch 776 13.1 SI 
768 9.5 Ah U Cnc 
769 9.8 Ah 083019 
769 9.2Jo 762[14.1 Ch 
771 98Ah 796[13.9 L 
772 9.0Jo 801[14.7 Ma 
777, 89Jo 804[13.3 Bw 
782 9.1 Ah 806 14.0 BE 
792 88Ah 807[15.3 Wi 
792 8.6Cy 808 15.5 Wi 








of Variable Star Observers 





VARIABLE STAR 


jJ.D.Es 
X UMA 
083350 
772 10.5 Jo 
777 11.4 Be 
777 11.0 Ha 
779 10.6 Jo 


794 12.0 My 


796 11.5 Jo 
802 13.0 Pt 
S Hya 
084803 
752 10.1 Ch 
765 9.3Ch 
768 9.0 Ah 
769 8.9 Ah 
770 8&9 Ah 
770 8.9Jo 
771 9.0 Ah 
772 89 Ah 
i72 89Jo 


779 82To 


782 8.5 Ah 
783 8.5 Ah 


792 8.3 Ah 
793 8.0 Ah 
794 8.1Ah 
794 8.2 Me 
794 8.1Sn 
802 8.4Pt 
T Hya 


08 5008 


762 &8Ch 
770 8.3 To 
779 &4Jo 


79) 8.4 To 
796 &5To 
796 9.5 Bx 
799 O5B 


802 9.6 Bx 
802 9.0 Pt 
804 9.5 Bo 


808 10.0 Me 


811 9.5 Bo 
Y Hya 
000024 

776{11.6 Ko 

795[12.4 Ko 
tT Pyx 
09003I 
V UMA 
090151 

774 10.8L 


ODs. 


J.D.Est.Obs. 


V UMa 
090151 
793 10.7 Me 
796 10.56 Sf 
797 11.0 L 
802 10.9 Sf 
803 11.0 Me 
809 11.3 Me 
W Cn 
090425 
781 14.4L 
799 13.8 Br 
808 14.2 Wi 
RX UMa 
090567 
774 11.2L 
797 WAL 
RW Car 
091868 
742 11.4 Ht 
745 11.2 En 
747 10.7 Ht 
756 10.0 Bl 
760 9.77 En 
763 9.9 Bl 
764 9.7En 
767 98 Ht 
Y VEL 
002551 
745[12.4 En 
747[12.9 Ht 
756 12.6 Bl 
767[12.9 Ht 
R Car 
092062 
742 9.9 Ht 
745 9.7 En 
747 «(29.7 Ht 
749 9.6 En 
753 (9.7 Ht 
756 9.6 Bl 
760 9.1 Fn 
763 9.7 Bl 
764 9.1 SI 
764 9.2En 
767 OAH 
768 9.1 S] 
776 89SI 
X Hya 
093014 
752 11.2 Ch 
777 12.6 Ha 
777 12.6 Be 


Y Dra 


469 13:5°Ch 


774 144L 
797 14.3 L 
799 14.2 Br 


OBSERVATIONS RECEIVED DuRIN¢ 


J.D.Est.Obs. 
R LM 
093934 

762 11.0 Ch 

777 10.8 Ha 

777 11.0 Be 

794 10.2 Hi 

802 9.9 Pt 

802 9.3Cn 

802 10.3 Gy 
RR Hya 
004023 

745[12.4 En 
R Leo 


777 —5.5 Be 
777: «5.2 Ha 
778 6.2 Jo 

778 5.6 We 
781 5.9Sh 
782 5.9 Ah 
783 5.9 Ah 
785 6.2 Wd 
785 6.0B 

785 5.4 B y 
789 6.0 Ah 
790 6.0Sh 


791 6.0Sh 
791 60Hf 
791 6.0Te 
792 66Me 
702 62Je 
792 6.0Ad 
792 64Mn 
792 6.0 Ah 
793 6.0 Ah 
793 59 We 
793 6.3Me 
793° 6.1Sh 
794 5.9Sn 
794 6.1Ah 
796 5.9 Ah 
796 6.1 Bo 
796 6.0Jo 
796 6.3 Wd 
797 64Me 


797 6.2 Sh 


799 6.3 Bo 
799 64Wd 
799 6.2Sh 
800 6.3 Sh 


J.D.Est.Obs. 
R Leo 
094211 

801 6.2 Ma 
802 64Mc 
802 6.6 Wd 
802 6.4Bo 
802 6.2 Pt 

802 6.2Sn 


803 6.4 Mi 
804 6.8 Bo 
804 6.6 Ad 
804 64Hf 
805 6.7 Me 
805 64Hf 
805 6.3 Sh 
807 68 Me 
807 6.7 Ad 
810 6.2 Be 
$10 6.4Sh 
811 7.0 Bo 
816 6.6 Ma 
1 Car 
0041202 
4.0 S1 


68 3.4SI1 


0040622 


tour 


; 
( 
( 


SYN SU 
Jt 


; n 
2 Ch 
5 Ch 
e sur 
Z VEI 
004953 
742 8&8Ht 
745 93En 
747 88 Ht 
753 8.9 Ht 
756 9.5 Bl 
760 98 En 
763 9.7 Bl 
764 9.2S] 
767 10.0 Ht 
768 9.3 Sl 
776 O8SI 
V Leo 
095421 
765 13.4Ch 
792 12.2 Cy 
890 12.0 Cv 
801 12.0 Ma 
801 11.6 Sf 
802 11.6 Pt 
893 12.0 BI 
806 11.1 BE 
816 9.2 Ma 
RR Car 
005158 
742 79H t 


745 7.21 


\PRIL, 
J.D.Est 
RR Car 
005458 

747 79Ht 
756 8.0 Ht 
7600 7.7 En 
767 79H t 
RV Car 
005502 
745[12.5 En 
747[13.1 Ht 
756[13.1 Bl 
767[13.1 Ht 


Oos 


S Car 

[0000T 
742 6.2 Ht 
745 6.4En 


747 6.4Ht 


749 6.6 En 


760 68 En 
763 7.2 Bi 
703 68S] 
764 7.3 En 
767 7.7 Ht 
768 6.9 SI 
776 7.7 SI 
U UMa 
100860 


792 6.7 Mn 
797 69\Mn 


rorossa 
742 12.0 Ht 
745 11.8 En 
747 12.0 Ht 
749 


720 


3 
5.5 Mc 


367 


1932. 


J.D.Est.Obs 
RX Car 
103270 

747 13.1 Ht 
760 10.4 En 
764 10.5 En 
767 10.5 Ht 
R UMa 
103769 

ise 13.4 

794 11.9Sn 

795 11.7 Cy 

796 11.9 Wd 

799 11.4Wd 

799 12.2 Br 

802 11.3 Gy 

802 11.3 B 

802 11.3 Wd 

802 11.8 Pt 

810 10.9 Wd 

V Hya 
I04020 
746 66F1 


763 6.2 Bl 
766 6.8Ch 
776 6.5 Ko 
780 6.7 Ko 
781 6.2L 
782 6.6 Ko 
785 6.5 Ko 
791 6.7 Ko 
795 6.7 Ko 
796 6.7 Ko 
802 7.0 Pt 
RS Hya 
IO4628 


746 9.5 FE: 
756 9.9 Bl 
763 9.7 Bl 
W Leo 
104814 
765[ 13.4 Cl 
796[12.9 L 
801[13.5 Ma 
805 15.0 Wi 
806[14.6 BE 
RS Car 
IIO03Z01I 
746[12.3 En 
763[12.3 SI 
S Leo 
110506 
765 12.4 Cl 
774 12.8L 
796 13.6L 
806 13.8 BI 
RY C 
II1561 
746[13.1 Ex 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING APRIL, 1932. 


J.D.Esi.Obs. 
RY Car 
111561 
747[13.1 Ht 
756[13.5 Bl 
767[13.1 Ht 
RS CEN 
111661 
746[13.1 En 
747[13.1 Ht 
756 13.5 Bl 
763[13.1 Bl 
767[13.1 Ht 
X CEN 
114441 
746 12.6 En 
747 13.0 Ht 
756 12.6 Bl 
763 12.5 Bl 
767 12.2 Ht 
AD CEN 
114858 
9.1 Ht 
9.3 Ht 
7% 9It 
767 9.3Ht 
W CEN 
115058 
742[12.6 Ht 
751[12.6 En 
756 13.1 Bl 
763[12.6 Bl 


742 
747 


R Com 
115919 
765 10.8 Ch 
772 10.5 Jo 
776 10.2 Jo 
778 9.6 Jo 
778 9.7 Hi 
780 9.7 Jo 
790° 9.6 Jo 
794 98 Wy 
795 9.6 Cy 
796 91 Jo 
796 9.4Bo 
799 9.2 Bo 
802 9.2 Bo 
802 9.3 Pt 
803 9.3B 
804 9.3 Bo 
809 9.5 Me 
£11 9.3 Bo 
SU Vir 
120012 
787([11.7 L 
794[12.5 Wy 
796[12.5 Bw 
801[12.5 Ma 
§10[12.5 Bw 


J.D.Est.Obs. 
T Vir 
120905 

796 12.8 L 
R Crv 
121418 

768 13.7 Sl 

774 13.5 L 

796 13.3 L 

805 12.5 Wi 


SS Vir 
122001 
774 7.9L 
776 8.1 Ko 
780 7.7 Ko 
782 7.8 Ko 
785 7.5 Ko 
791 7.5 Ko 
795 74Ko 
79 7.4Ko 
797 7.6L 
804 8.0B 
T CVN 
122532 
765 9.8Ch 
767 98Th 
769 10.0 Jo 
772 9.5 Jo 
772 10.1 Hi 
776 9.6 Jo 
778 10.1 Hi 
780 9.7 Jo 
780 9.8Th 
783 9.6 Sn 
785 9.7 Jo 
790 9.8 Th 
793 98Th 
793 10.1 Hi 
795 10.1 Cy 
796 98 Jo 
802 10.0 Pt 
802 9.9Sn 
809 10.2 Me 
Y Vir 
I2 »SOZ 
eee GS 
775° 9.2 Ch 
786 &.8 My 
795 8&8 My 
797 9.51 
801 10.2 Ma 
803 96B 
U Cen 
122854 
742 S84AHt 
746 84En 
747° 8.7 Ht 
756 8.6 Ht 
756 8.4 Bl 
760 8.4En 
763 8.6 Bl 


J.D.Est.Obs. 
U CEN 
122854 

767 9.0 Ht 
T UM 
123160 

765 13.0 Ch 

780 13.0 BE 

780 13.0 Be 

801 13.1 Ma 

802 13.0 Pt 

R Vir 

123307 

10.5 HI 

10.0 Ch 

10.8 H1 

10.5 Sn 

10.4 Me 

10.4 H1 

10.3 Ma 

10.2 Pt 

802 9.9Sn 

803 9.6 Me 

XS UMA 


764 
765 
778 
794 
795 
796 
801 
&02 


779 
780 
780 
781 
783 
783 
784 


785 


10.5 Jo 
10.6 Sn 
10.8 Bn 
10.7 Ry 
10.4 Jo 
10.4 Wd 
10.3 Ry 
10.4 Bn 
9.9 Jo 
9.9 Gy 
10.2 Mn 
99 Ry 
9.5 Cy 
9.8 Wd 
9.3 Jo 
9.9 Mn 
8.8 Ma 
9.0 Wd 
9.8 Pt 


7385 
7&5 
790 
790 
790 
791 
792 
793 
795 
796 
796 
797 
801 
R802 
802 


J.D.Est.Obs. 


RS UMa 


123459 
802 9.2Sn 
806 9.3 Bn 
809 9.1 Me 
§10 8&8 Wd 

S UMA 

123961 
752 82Ch 
768 7.8 Ah 
769 8.0 Ah 
769 ref Jo 
770 7.8 Ah 
770 7.8Mn 
771 8.0Ah 
772 81 Ah 
772 7s Jo 
775 7.7 Mn 
716. 12 Jo 
780 7.6 Jo 
780 8.7 Be 
780 8.7 Bf 
781 7.6 Wi 
782 7.9 Ah 
783 7.8 Ah 
783 7.5 Jo 
785 7.5 Jo 
785 7.8Wd 
789 7.8 Ah 
790 7.8Jo 
791 8.0 Gy 
792 79Mn 
792 7.9 Ah 
793 8.1 Ah 
794 8.1 Ah 
794 7.7 Sn 

96 8.1 Ah 
796 7.7 Jo 
796 8.0 Wd 
797 7.7 Mn 
797 8.6 Mc 
861 8.2 Ma 
&02 7.9B 
802 8.5 Pt 
802 8.2 Wd 
802 7.8 Sn 
805 7.5 Mc 
809 8.5 Me 
$10 8.3 Wd 

RU Vir 

124204 
774 12.5 L 
795 12.4 Cy 
797 12.4 Bw 
802 12.2 Pt 
§10 12.1 Bw 

U Vir 

124606 
769 91 Ah 


772 9.0 Ah 


J.D.Est.Obs. 


U Vir 

124606 
774 &7L 
775 8.6Ch 
782 9.1 Ah 
783. 9.0 Ah 
792 9.2 Ah 
793 9.3 Ah 
794 9.3 Ah 
794 9.1Sn 
795 9.0 Me 
S02 9.0 Pt 
802 9.2Sn 
804 9.0B 


RV Vir 


130212 
774 1.5L 
775 11.4Ch 
795 12.0 Cy 
797 12.1L 
U Oct 
131283 
742 8&2Ht 
747 84Ht 
747 8.2En 
7960 «8.5 Bl 
756 8.6 Ht 
763 8.5 Bl 
767 8&8 Ht 
V CVN 
131546 
767 84Th 
789 7.6GD 
790 7.6T 
793 74Th 
795 7.0GD 
798 7.1GD 
£03 7.0GD 
805 7.2GD 
W Vir 
132002 
780 9.4 Ko 
781 9.6Ko 
795 9.6 Ko 
796 9.5 Ko 
V Vir 
132202 
774 10.3 L 
775 10.2Ch 
801 11.8 Ma 
R Hya 
132422 
742 6.7Ht 
747 65Ht 
756 5.2 Bl 
764 5.3 Bl 
767 5.6Ht 
768 5.3.Ch 
768 5.3 Sl) 
741 53°Ch 


J.D.Est.Obs. 


R Hya 

132422 
a74 33L 
776 =«=5.1S] 
787 4.9L 
796 5.7 Ko 
802 6.1 Pt 
806 6.1 Me 
809 6.0 Me 

S Vir 


132706 
742[12.0 Ht 
768 12.7 SI 
771 12.8 Ch 
802 12.0 Pt 
806[11.8 Me 

RV Cen 


T33155 


9.6 Jo 
10.4 Th 
9.5 Jo 
10.1 L 
5 10.4 Th 
10.2 Jo 
10.6 Th 
10.3 Jo 
10.4 Jo 
5 11.6 Cy 
796 10.6 Jo 
797 11.6L 


U< 
133633 
/ 


> te 
met eet et A 
+ 


764 9.3 Bl 
767 9.6 Ht 
nr. CVn 
134440 


764 7.8 HI 











VARIABLE 
D.1 Obs. J.D.Est.Obs. 
R CVn RU Hya 
134440 140528 
708 82Ah 7421129 Ht 
769 8.4Ah 756[12.9 Bl 
769 7.9Jo 767[13.5 Ht 
770 8.3 Ah R CEN 
77( 7.7 Sz 140059 
771 83Ah 742 68Ht 
772 84Ah 742 69En 
772 80Ch 747 68Ht 
178 «8.1 Jo 756 6.7 Ht 
780 79Jo 756 7.0BI 
782 85Ah 761 69En 
783 8.4 Ah 763 6.9 Bl 
785 82Jo 764 6.4S] 
790 85Jo 767 6.4Ht 
791 85Gy 776 6.4S] 
792 8.7 Ah U UMr 
793 8.6 Ah 141567 
794. 87 Ah 768 8.6 Ah 
794 85Sn 769 8&5 Ah 
795 90GD 770 8.5 Ah 
/96 86HI1 770 82 Jo 
79% 8.5Jo 771 86Ah 
499 8.9Bo 772 85 Ah 
802 9.0Bo 776 7.9 Jo 
802 88 Pt 782 83 Ah 
802 86Sn 783 81Ah 
802 8.7Gy 783 8.3 Jo 
804 92Bo 790 7.8 Jo 
807, 9.0 Me 92 8.2 Ah 
S11 9.3 Bo 93 8.2 Ah 
RX Cen 794 83 Ah 
134536 794. 7.9Sn 
742 12.2 Ht 795 8.4Cy 
/47.123Ht 796 82Ah 
756129Bl 796 78 Jo 
767 13.3Ht 801 8OSf 
T Aps 8U2, 8.0 Pt 
34077 803 7.5 Me 
742 9.5 Ht S Boo 
47 9.5 Ht 141954 
747 92En 767 9.91 h 
756 9.7 Ht 769 10.0 Th 
756 10.0 Bl 769 9.9 Jo 
763 10.2B1 769 10.1 ( h 
67 10.2Ht 772 97 Jo 
RR Vir 774 98T. 
135008 775 10.0 Th 
S802 13.6 Pt 776 96 lo 
S08 13.0 Wi 77: 9.7 Jo 
Z Bao 780 9.0 Th 
140113 781) 9.3 Wi 
771 10.2Ch 783 8.8 Jo 
a 10.2 L 785 88 Jo 
116L 790 &5]o 
‘7 ViR 790 8.4Th 
1 4JO512 9] 8.3 Th 
774[13.8 L 91 8&5Gy 
8814.8 Wi 793 83 Th 


of lariabl, Star Obsei UCrs 


S Boo 
141954 
794° 83Sn 
796 8.2 Jo 
797 8.6 a 
799 82Bo 
802 8.2 Bo 
802 8.0Sn 
802 8.0 Pt 
802 8.5 Gy 
804 8.1 Bo 
811 8.0Bo 
RS Vir 
142205 
774 12.41 
’ Boo 
142539a 
408 &.0 Ah 
769 &.0 Ah 
769 7.6 Jo 
769 7.6Ch 
770 7.8™Mn 
770 &.1Ah 
772 8.0 Ah 
742 7.6 Jo 
7/6 7.5 Jo 
776 &1 Cy 
783 7.5 Jo 
783 8.1 Ah 
789° 8.1 Ah 
790 7.5Jo 
791 S80Cy 
792 8.1 Ah 
792 79™Mn 
793° 8.0 Ah 
793 8.0 Me 
794 8.1Ah 
794 7.8Sn 
795 8.0GD 
196 7.6 Jo 
796 8.2 Ah 
796 &.4 Sf 
797, 8.0Mn 
802 8.0 Pt 
802 8.3 Sf 
805 79GD 
805 7.5 Me 
806 8&8&8GD 
810 8.9 GD 
CAM 
142584 
766 8.3 Ch 
767 &4Th 
770 8&3Th 
775 84Th 
780 84Th 
790 &9 Th 
793 9.2 Th 


STAR OBSERVATIONS RECEIVED Dt 
J.D.Est.Obs. 


J.D.Est.Obs. 
R Boo 
143227 

770 12.2 Ch 

772 11.5 Jo 

776 11.0 To 

794 11.3S 

796 11.4 Jo 

796 11.5 Ah 

802 10.7 Pt 

802 11.2 Sn 
V Lis 
143417 

780 13.0 L 

S Lup 

T4464oa 

10.8 S1 

U Boo 

144918 

12.0 Cy 


$10 11 


781 


76 


7 Bw 


742 12.8 Ht 
747 13.5 Ht 
747 12.9 Bl 
756 13.6 Bl 
764 14.0 S1 
776 14.0 S] 
RT Lip 
150018 
&$06[11.9 Me 
T Lip 
773 13.0 Ch 
803 12.6 Pt 
£060 11.8 Me 
808 12.5 Wj 
Y Lis 
I 50005 
775 13.37 
803[11.8 Pt 
S Lis 
151520 
768 11.3 ( 
473 T15Ch 
780 11.5 L 
S SER 
151714 
774 12.8Ch 
47> 127 1. 


806 13.0 Wj 


1 


1 


S CrB 
151731 
769 QR To 
769 O&Ch 


772 10.0 J 


RING APRIL, 
J.D.Est.Obs. 
S CrB 
151731 
779 10.6 Jo 
781 10.9 Ko 
803 11.0 Pt 
RS Lis 
51822 
7604 10.6 BI 
780 11.5 L 
RU Lip 
152714 
713 11.8 Ch 
780 11.7 L 
R Nor 
5 S4O 
742 89H 
747 89Ht 
704 9.1 Bl 
X Lip 
153020 
780 10.5 L 
W Lips 


3 13.4Ch 
780 13.9] 


S UM1 
153378 
708 10.5 Ah 
768 11.0 Ko 
709 9.7 J 
772 10.4 \h 

‘13 10.2 ( 
776 9.4TJo 
776 10.6 KK 
780 10.2 K 
782 10.0 sh 
790 99k 


790 91 To 


91 98 Gy 


7 
792, 98 Ko 
792 9.7 Ah 
704 98Sn 
795 10.0 Me 
795 Ook 
7 UF 96K 
796 99 Si 
796 S97] 
S02 YS Sf 
802 9.7 Gy 
Q1)3 Q ] Pt 
T T om 
( LI} 
S08 13.7 Wi 
T Nor 
153051 
742 11.8 Ht 
747 12.0 Ht 
R CrB 
154428 
769 6.2 Ah 





369 


1932, 
J.D.Est.Obs 
R CrB 
154428 
770 6.2 We 
770 6.0To 
770 6.1Ch 
770 6.3 Mn 
772 6.3 Ah 
772 60 Jo 
774. 6.1Ch 
774 6.0L 
774 6.0K 
7750 («6.0L 
776 = ~=6.0] 
7760 6.0 Ko 
779 6.0To 
779 6.1 We 
780 5.9 Ko 
780 6.0L 
SU 6.1 Pt 
781 5.8 Ko 
781 5.8Cy 
782 «5.8 ( \ 
782. 6.2 Ah 
783 6.1 Ah 
784. 6.0 Me 
785 6.0 Me 
786 5.8 Me 
786 5.9 Ko 
787 6.0L 
787 6.1 Ad 
789 6.1 Ah 
490 0 Sh 
791 5.9 Ko 
79 5.9 Gy 
79 5.4 Cy 
70? 5.9 Ko 
792 5 5 ( \ 
792 6.2Mn 
793 6.1 Pt 
793° 5.9 Bk 
793 6.0 \\ 
793° 6.1 Ah 
793° 6.1We 
793° 6.1 Sh 
3 5.7 Me 
794 5.8 Me 
794 6.1 Pt 
494 6.2 Ah 
795 5.9Gy 
795 5.9 Cy 
795 59GD 
795 6.1 Pt 
795 5.8 Me 
796 6.1 Pt 
796 6.1 Ah 
796 5.9 Cy 
796 6.0To 
796 6.1 Wd 
796 6.01. 
7 5.8 Me 
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VARIABLE 
J.D.Est.Obs. 


J.D.Est.Obs. 


R CrB 
154428 
796 5.8Ko 
797 5.8 Wi 
797 6.0Mc 
797 6.0Sh 
797 6.0L 
797 6.1 Ad 
"97 6.1Mn 
798 6.1 Pt 
798 6.0 Wi 
799 6.1 Wi 
799 5.9Cy 
799 6.1 Wd 
799 6.0Sh 
799 5.6 Me 
800 5.8 Cv 
S00 6.1 Pt 
801 6.1 Pt 
802 6.1 Pt 
802 6.9Gy 
802 6.0Cn 
802 6.0 Wd 
$03 5.9 Me 
803 6.1 Pt 
804 6.1 Pt 
804 6.0 Wi 
805 5.9Me 
895 6.0 Hf 
805 6.0GD 
805 5.7 Me 
806 5.9 Me 
806 6.0Sh 
806 6.0 Ad 
806 6.0 Mg 
807 6.0 Ad 
807 6.0Me 
808 6.0 Me 
809 5.9 Me 
809 6.0Me 
809 6.1 Pt 
$10 6.1 Pt 
810 6.1 Wd 
X CrB 
154536 


774 10.2Ch 
780 10.3 L 


800 9.6 Cy 
803 9.7 Pt 
816 9.3 Ma 
R Ser 
154615 
774 8.3Ch 
803 9.2 Pt 
V CrB 
154639 
772 9AJo 
774 11.0Ch 
790 9.5 Jo 
791 10.1 Th 
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V CrB 
154639 
794 10.8 Sn 
795 11.0Cy 
796 9.7 Jo 
803 9.7 Pt 


810 10.9 Bw 


X Lis 


ot 
781 12.6 SI 

RR Lis 

155018 
7 ba 
803 11.5 Pt 
808 11.1 Wi 
RB 


C 
55229. 
> ( 
? 


Nwms 


803 10.2 2 P t 
Z Sco 
160021 

fee i2a 

FoF i221 

U Ser 

160210 

9.8 My 

10.2 Sn 

9.6 Cy 
9.6 Pt 
9.4 Wi 

X S« 0) 

16022I1a 

780 13.0 L 

SX Her 
160325 
8.9L 
8.5 Ko 
8.4 Ko 
8.4 Pt 
8.3 Sn 
8.2 Ko 
8.2 Ko 
8.0L 
8.0 Pt 
8.0 Pt 
8.1 Pt 


794 
794 
795 
803 
806 


440 
781 
792 
793 
794 
795 
796 
796 
798 
803 
804 
807 
RU Her 
160625 
70 13.9 Ch 
He 13.8 L 
» 13.3 Wi 


Pg Ba 


8.0 Me 


American 


R Sco 
161122a 
§08 13.2 Wi 
S Sco 
161122b 
808 11.6 Wi 
W CrB 
161138 
8.1 Jo 
796 8.3Jo 
810 9.3 Pt 
W OpH 
161607 
9.6L 
797 10.6L 
810 11.2 Pt 
V Opu 
162112 
773 10.2 Ch 
da> 163 1. 
797 10.11 
810 8.4 Pt 
U Her 
162119 
9.5 Ah 
8.8 Jo 
9.1 Jo 
9.2 Ch 
96 Jo 
9.8 Jo 
9.6 Sn 
9.9 Jo 
801 9.8 Gy 
810 9.8 Pt 
SS Her 
162807 
11.7 Ch 
11.8 L 
11.9 L 
10.5 Pt 
T Oru 
162815 
773 12.0Ch 
775 11OL 
810 10.0 Pt 
S Opu 
162816 


790 


769 
770 
772 
774 
779 
790 
794 
796 


163137 
12.0 Ch 
11.2 3 
11. 6K 0 
11.0 Jo 
10.8 Sn 
795 10.8 Ko 
> 10.9 Ko 
> 10.7 Jo 
10.0 Pt 


Star OsservaTions ReceIvep DuRING 
J.D.Est.Obs. 


J.D.Est.Obs. 


R UM 
163172 
770 9.3 Jo 
77> O3L 
776 9.3 Jo 
778 9.2Jo 
783 9.3 Jo 
790 9.3 Jo 
796 9.0 o 
802 9.358 
806 9.3 le 
R Dra 
163266 
768 84Ah 
769 8.3 Ah 
769 83 Jo 
770 8.3 Ah 
770 8.5 Mn 
771 8.3 Ah 
772 Bl Ah 
774 8.0Ch 
775 «8.1 Mn 
776 78 Jo 
782 7.7 Ah 
783 7.8 Ah 
783 7A4AJo 
785 7.8Wd 
790 7.2 Jo 
791 7.6 Gy 
792 7.7 Ah 
492 7.5 Mn 
793. 7.6 Ah 
794 7.6 Ah 
794 7.3Sn 
796 7.4Ah 
796 7.9 Ma 
796 7.3Jo 
796 7.4Wd 
797 7.5 Mn 
799 7.5 Wd 
802 7.6Wd 
802 7.6 Gy 
802 7.2Sn 
806 7.4Me 
810 7.4Wd 
810 7.8 Pt 
RR Opu 
164319 


780 10.2 L 
781 10.1 Ko 


795 9.8Ko 
510 9.3 Pt 
S Her 
164715 
769 8.0 Ah 
770 8.1 Jo 
770 8.3Ch 
779 7.7Jo 
783 7.7 Ah 
792 7.5 Ah 





Association 


768 10.1 Ch 
775 10.6 L 
RT Her 
170627 
807 15.1 Wi 
808 15.0 Wi 
Z OpH 
171401 
810 12.5 Pt 
RS Her 
171723 
770 9.6 Jo 
772 99Jo 
790 11.0 Jo 
796 12.0 Jo 
810 12.0 Pt 


ISIS SS 


~ 
“SJ 


NoOIES 
o 4) 


RU Opn 
172809 
770 13.6 Ch 
774 14.0L 
796 14.0L 
$10 13.8 Pt 
RT Ser 
173411 
Via 427 & 


ApriL, 1932. 
J.D.Est.Obs. J.D. ange Obs 
S Her pA 
164715 4162 
794 7.4My 764 9): 5 
794 7.83Wy 768 93 S! 
796 7.6 Ah 776 85S! 
810 7.9 Pt RT Opn 
RS Sco 175111 
164844 770[13.4 Ch 
764 7ABIL 809 13.6 Wj 
RR Sco T Dra 
165030a 175458a 
774 7.8 SI] 770 12.3 Ch 
781 8.2SI UY Dra 
SS Opu 175458b 
165202 770 10.9 Ch 
773{12.8 Ch RY Her 
810 12.4 Pt 175519 
RV Her 770 11.2C 
165631 775 10.2 | 
776 14.0 L 796 9.51. 
796 14.4L 810 9.0Pr 
R Opu V Dra 
170215 175654 


774[13.0 Ch 
776 13.9 L 
T Her 
180531 
12.9 Ch 
11.91. 
11.5 Be 
11.5 Br 
10.9 Ah 
10.9 I 
11.7 Jo 
11.0 Gy 
10.0 Me 
810 89Pt 
W Dra 
180565 
774[12.9 Ch 
776f14.1 1 
X Dra 
180666 
774[12.9 Ch 
TV Her 
181031 
776[13.4 L 
RY Oru 
181103 
774 13.651 
781 13.2 SI 
810 10.9 Pt 


770 
774 
780 
780 
796 
796 
796 
802 
806 


W Lyr 

181136 
769 8.6 Ah 
770 8.3) 
772 8.3 Jo 
ao. t9L 
779 8.3Jo 


“on 5 Pr 
7s 8. 








pH 
3 
lo 


SI 


) Pt 


.YR 


> 
ba) 


~~ we a” @ 
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VARIABLE STAR OBSERVATIONS RECEIVED Dt 


J.D.Est.Obs. 
W Lyr 
181136 

783 8.6 Ah 

792 88 Ah 

794 8&7Sn 

796 8.9L 

79 9.0 Ah 

796 8&7 Jo 

799 9.0 Wd 

805 8.5 GD 

810 9.5GD 
SV Her 
182224 

770 10.4 Ch 

7 94 

796 11.0L 
T SER 
182306 

774 12.4 Ch 

780 11.7 Pt 
SV Dra 
183149 

776 13.5 L 
RZ Her 
183225 

770 9.8Ch 

775 10.0 L 


X OpuH 
183308 
774 7. 2 ( *h 
me FAL 
780 7.5 Pt 
781 7.5 Ko 
795 7.0Ko 
796 6.8L 
807. 7.1 Ad 
RS Dra 
184074 
774. 94Ch 
RY Lyr 
184134 


770 10.3 Ch 
775 10.4L 
780 10.2 Pt 


R Scr 

184205 
771 68Ch 
74 531. 
m6 567 
780 S& BE 
780 5.9 Be 
781 6.0S1 


J.D.Est.Obs. 
R Sct 
184205 

805 5.6 Me 

806 5.3 Me 

808 5.2 Me 

Nov Aoi 
184300 

771 11.3 Ch 

803 12.0 Pt 
RX Lyr 
185032 

770[13.0 Ch 

776[14.1 L 

780 13.8 Pt 
S CrA 
1854274 

774 12.7 S| 

781 12.3 SI 
ST Sar 
185512a 

771[12.6 Ch 

$09[13.5 Wi 
R CrA 
1855374 

774 12.1 Sl 

781 11.4S1 
T CrA 
185537b 

774 13.0 Sl 

781 13.3 SI 
Z Lyr 
185634 

176 VSL 

780 11.0 Pt 
RT Lyr 
185737 

770 10.9 Ch 

776 T1LZ1. 
V Aor 
185005 

vii = £2Ch 
R Aor 
190108 

773 10.5 Ch 

780 10.4 Pt 

781 10.7 Ko 

795 10.8 Ko 
V Lyre 
190529a 

770[13.3 Ch 

809[14.6 Wi 
RX Sar 
190818 

780 10.0 TL. 

780 (9.5 Pt 

796 10.0 L 
RW Scr 
1908 19a 

780 10.6 L 

780 10.9 Pt 


J.D.Est.Obs. 


RW Scr 
r90810a 
796 10.1 L 
ae AQL 
1900907 
780 10.4 Pt 
S Lyre 
190925 
770 12.2 Ch 
776 12.3 L 
780 12.5 Pt 
X Lyr 
190926 
780 9.0 Pt 
RS Lyr 
190933a 
770 13.0Ch 
776 13.0 L 
780 12.4 Pt 
RU Lyr 
190941 
770 11.8Ch 
780 12.2 Pt 
U Dra 
190967 
774[13.2 Ch 
776[13.2 L 
780 13.2 Pt 


805 12.8 Wi 


W Aor 
191007 
771 10.5 Ch 
776 10.4L 
780 10.5 Pt 
79% 8.9L 
T Ser 
191017 
780 9.3 Pt 
R Sar 
TQTOIO 
780 10.5 L 
780 10.3 Pt 


786 10.5 Me 


RY Scr 
191033 
774 8.5SI 
780) 8.0 Pt 
781 8.0SI1 
787° 8.1L 
796 8.0L 
TZ Cyc 
191350 
780 10.1 Pt 
J Lyr 
191637 
770 12.3 Jo 
779 12.4Jo 
780 11.5 Pt 
796 12.5 To 


J.D.Est.Obs. 
AF Cyc 


770 11.0 Ch 
776 10.4L 
780 10.9 Pt 
796 9} RL 
RT 

( 


780 117 Pt 
799 11.8 Wd 
805 11.6 Wi 
RV Aor 
193509 
780 13.8L 
T Pav 
193972 
9.3 BI 
9.1 Bl 
9.6 Bl 
9.7 SI 
10.5 Sl 
T Cyc 
194048 
770 9.3 To 
770 -9.1Ch 
779 10.6 Jo 
780 10.0 Pt 
796 12.0 Jo 
805 11.1 Wi 
TU Cye 
194348 
769 10.1 Ry 
770 9.6 Jo 
770 98Ch 
775 10.0 Ry 
778 10.2 Ry 
779 10.0 To 
780 9.9L 
730 «9.7 Pt 
5 10.3 Ry 
2 10.8Ry 
5 10.7 Ma 
0 11 0 Jo 
X \OI 
194604 
807 14.9 W 


Ag mns 
\cCtmuN 


SS SS | 
iNSc 


~ 


— 


i ie 


RING 
J.D.Est.Obs 


APRIL, 1] 


+ Cre 

194632 
770 12.1 Ch 
780 11.6 Pt 
795 12.8 Ma 
B05 12.7 Wi 


RR Aor 
195202 
787 10.0L 
Nov Cyc 


195553 
803[12.2 Pt 
RR Te 
195656 
774 10.8 SI 
b Cye 
195849 
780 12.2 Pt 
787[13.0 L 
SY Aor 
200212 
780 13.3 Pt 
787[12.5 L 
2 ee 
200357 
771[13.3 Ch 
S Aol 
2007 15a 
780 10.4 Pt 
786 11.1 Me 
805 11.1 Me 
RU Aor 
200812 
787 10.7 L 
795 9.7 Ma 
Z Aoi 
2000 Ya) 
803 10.5 Pt 
RS Cyc 
200938 


768 8.2 Ch 
74/2 7AJo 
173, 7.4Ch 
779 7.2Jo 
mae JZ 
780 7.5 Pt 
796 7.0 Jo 
796 7.4Cy 
805 7.3GD 
807 7.3 Ad 
R Det 
201008 


780 13.5 Pt 
787 12.8 L 
SX CYG 
201130 
780 12.8 Pt 
WX Cyc 
201437) 
780 11.7 L 


932. 


J.D.Est.Obs 


WX Cyc 
201437b 
780 12.0 Pr 
796 11.4Cy 


V ScEe 
201520 
805 12.1 Me 
U Cyc 
201647 
768 7.5 Ah 
770) 7.5 Ah 
771 7.7Ch 
780 7.0 Pt 
792 7.2 Ah 
796 7.3 Al 
805 7.5GD 
Z De! 
202817 
780 9.5 P 
787 (9.7L 
795 9.6 Ma 
ST Cy 
202954 


780 11.0 Pt 
787 11.01 
V Vol 
203226 
780 8&7 Pt 
Y Der 
203611 
787 11.71 
795 11.5 Ma 
S Der 
203816 
780 8.9 Pt 
V Cv 
203847 
787 11.7 L 
795 12.0 Ma 
803 12.7 Pt 
T Der 
204016 
787 12.0 L 
796 12.4Cy 
803 12.6 Pt 
V Aor 
204102 
787 8.71 
803 8.6 Pt 
V Del 
204318 
795[14.4 Ma 
T Aor 
204405 
803. 7.4 Pt 
RZ Cyr 
204846 
803 10.7 Pt 
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VARIABLE STAR OBSERVATIONS ReEcEIVED DuRING APRIL, 


J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
X Den T Crp X Pec RZ PEG V Cas R Tuc 
205017 210868 211614 220133b 230759 235265 

787 [12.8 L 782 69Ah 795 9.5Ma 787 11.1L 781 10.4Ko 753{[13.0 Ht 
T Ocr 723 70Ah 803 10.8Pt 803 10.1 Pt 795 11.0Ko 767 [13.5 Ht 
205782 783 6.7 Jo W Cyc RV Pec 796 11.3 Cy R Cas 

768 13.2S1 785 69Wd 213244 222129 803 11.1 Pt 235350 
R Vut 789 69Ah 774 5.9L 787 10.3 L RY Cep 754 11.2Ch 
205923a 790 7.1 Th S Crp S Lac 231878 768 10.1 Ah 

796[12.0Jo 791 7.3 Th 213678 222439 766 9.4Ch 769 10.1 Ah 

803 12.2 Pt 791 69Gy 766 10.0Ch 781 10.2 Ko V Pue 769 9.3 Jo 

TW Cyg 792 7.3Mn 767 9.7Th 787 9.6L ery 27 46 770 10.1 Mn 
210129 792 7.0Ah 770 85Jo 795 89Ko 745 i2'4 En 772 9.0Jo 

787 11.8L 793 7.4Ah 781 10.2Sh 803 8.2 Pt Z AnD 775° 9.8Mn 
R Egu 793 7.4Th 791 10.2 Th R Inp 232848 778 88Jo 
210812 794 7.3Ah 796 87Jo 222867 803 10.5 Pt 782 8.8 Ah 

795 10.4Ma 796 7.55Ah 800 10.3Cy 742[13.5Ht &05 10.9 Me 783 8.6 Ah 

803 10.0Pt 796 7.0Jo 803 89Pt 747[13.5 Ht ST Ann 783 8.2Jo 
T CEP 796 7.1 Wd 807 10.5 Me T Tr 233335 785 8.3 Wd 
210868 797 6.8Sh RU Cyc 223462 767 9.1Th 790 7.7 Jo 

767 64Th 797 7.4Mn 213753 742 2118Ht 769 88Jo 792 7.1 Ah 

768 66Ah 800 69Sh 768 88Ah 745 12.0 En 772 8.6 Jo 792, 7.5 Mn 

768 65Th 802 81Gy 768 83Ry R Lac 803 8.7 Pt 793 7.0 Ah 

768 68Ch 802 7.2Wd 770 8&8 Ah 223841 Z CAS 794. 6.9 Ah 

769 6.5 Ah 803 7.1Pt 776 84Ry 787 98L 233956 796 7.6Jo 

77) 66Ah 805 67HE 779 86Ry 803 9.5 Pt 776[13.5L 797° 7.3 Mn 

770 6.7Jo 805 7.1Sh 785 87 Ry V CAs RR Cas 802 7.4Wd 

770 67Mn 810 7.4Wd 792 89 Ry 230759 235053 Z. Pac 

771 66Ah RR Aor 803 8.6 Pt 766 98Ch 770 11.0Bn 235525 

772 66Ah 210903 RV Cyc 768 10.0Ah 776 11.0Bn 776 8.0L 

qin GACH 805 113 213937 769 10.0Ah 791 11.4Bn 803 9.0 Pt 

775 64Th 4 “dey 803 6.5Pt 769 9.7Jo 806 11.6 Bn Y Cas 

775 68 Mn 211570 RR Pec 770 10.1 Ah R Tuc 235855 

780 7.2Th 742 64Ht 214024 776 10.0 Cy 235265 776 10.3.L 

781 66Sh 747 61 Ht 803 9.0Pt 743[12.9 En 790 10.0 Jo 

RApmipLy VARYING IRREGULAR VARIABLES. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
005840 RX ANDROMEDAE 060547 SS AuRIGAE- 
6763.1 12.5 Ch 6781.3 11.0 Ry 6803.6[12.6 Pt 6809.6[13.8 Mg 
6768.3 12.0 Ry 6783.3 10.7 Ry 6805.6[12.8 Me 6810.7[12.5 Pt 
6769.3 12.3 Ry 6785.3 11.0 Ry 6806.7 [12.5 Me 
6773.4[11.8 Ry 6790.3[12.5 Ry 074922 U GeminorumM— 
6776.3 13.1 Ry 6791.3[12.5 Ry 6762.1 13.5 Ch 6793.8 9.1 Wi 
6779.3 10.7 Ry 6792.3[12.5 Ry 6765.1 14.2 Ch 6794.3 8.8 Th 
6780.3 10.9 Ry 6795.3 12.3 Ry 6767.9 13.7 Sl 6794.5 9.7 Cn 
(60547 SS AURIGAE 6774.3 13.8 L 6794.7 9.2 Me 
6752.2 11.2 Ch 6788.3[12.5 L 6775.3 13.8 L 6795.6 9.3 Me 
6757. 6| 12.4 Cn 6789.3 | ‘KD 6776.0 13.7 Sl 6795.6 9.2 Pt 
6765.2[13.9 Ch 6790.6[11.5 Pt 6776.3 14.0 L 6795.6 9.2 Cy 
6769.6[13.3 Cn 6791.6[12.5 Cy 6790.3 14.0 Ry 6796.3 9.01 
6771.3[14.5 L 6792.6[14.0 B 6791.4 13.7 Ry 6796.6 9.1 Cy 
6774.3[13.9 L 6793.8[13.0 Hi 6792.4 11.5 Ry 6796.6 9.2 Pt 
6775.3[{13.9 L 6794.6[12.5 Me 6792.5 10.6 Ry 6796.6 9.6B 
6776.3[14.5 L 6795.6[12.6 Me 6792.6 10.3 B 6796.7 9.5 Bw 
6778.7 [13.0 Hi 6796.6113.9 Bw 6792.6 9.7 Cy 6798.7 9.5 Pt 
6780.6[12.6 Pt 6798. 7[12. 6 6793.4 9.2 Ry 6799.5 9.2 Cy 
6781.6[12.5 Pt 6799.7[13.9 | 31 6793.4 8.9 Th 6799.7 9.5 Br 
6782.3[12.5 L 6800.6[13.9 I 6793.7 9.2 Pt 6800.6 9.5 B 
6783.5[11.5 Sn 6801.6[12.6 P t 6793.7 9.1 Me 6800.6 9.1 Cy 
6787.3[12.5 L 6802.6[13.9 Bw 6793.7 9.1 Bk 6801.7 9.5 Pt 


1932. 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING APRIL, 1932. 


Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
074922 U GeMINORUM— 081473 Z CAMELOPARDALIS 
6801.7 9.7 Ma 6803.6 10.4 Pt 6796.6 12.6 Pt 6803.6 12.4 Pt 
6802.6 9.8 Pt 6803.6 10.4 Me 6797.6 12.8 L 6805.6 12.5 Me 
6802.6 10.0 Cn 6803.6 10.8 B 6798.7 12.7 Pt 6805.9 12.4 Me 
6802.6 10.1 B 6804.6 11.6 B 6799.8 12.8 Br 6806.7 12.4 Me 
6802.6 9.9 Me 6804.7 11.2 Pt 6802.6 13.1 Pt 6810.7 12.7 Pt 
6802.7 10.1 Sn 6805.6 12.4 Me 094512 X Leonis 
6802.7 10.7 Bw 6799.7 11.7 Br 6804.7 12.0 Pt 
081473 Z CAMELOPARDALIS— 6802.6 11.5 Pt 6810.7 13.0 Pt 
6765.1 10.8 Ch 6782.3 12.0L 202946 SZ Cyeni 
6768.4 12.1 Ry 6782.7 12.2 Ry 6780.9 9.2 Pt 6803.0 9.1 Pt 
6769.4 12.4 Ry 6783.4 12.2 Ry 213843 SS CyGn 
6771.3 12.9 L 6785.5 11.9 Ry 6747.3 11.9 Cn 6780.7. 9.01 
6773.4 12.7 Ry 6787.3 11.5 L 6768.3 11.8 Ah 6786.9 10.5 Me 
6774.3 11.8 L 6788.3 11.6 L 6770.5 11.8 Ch 6787.6 10.5 | 
6775.3 11.5 L 6789.3 11.5 L 6770.8 12.0 J 6791.8 11.8 Ma 
6775.6 11.4 Ry 6790.4 12.0 Ry 6771.3 11.81 6795.8 11.8 Ma 
6776.3 11.4 L 6790.7 11.6 Me 6772.8 12.0 Jo 6796.7 11.51 
6776.4 11.5 Ry 6792.5 12.1 Ry 6774.3 10.7 I 6796.8 11.8 J 
6778.5 11.6 Ry 6793.4 12.2 Ry 6774.6 10.5 | 6796.9 11.9 Cy 
6779.4 11.7 Ry 6793.7 12.2 Me 6775.3 10.7 L 6798.8 11.9 Ma 
6780.4 11.8 Ry 6793.7 12.2 Pt 6775.7 10.2 L. 6800.8 11.6 Cy 
6780.7 11.41 6795.4 12.4 Ry 6776.3 10.3 L 6801.8 11.9 Ma 
6781.3 11.9 L 6795.6 13.3 Pt 6776.7 10.0 L 6803.9 11.7 Pt 
6781.6 12.1 Ry 6796.3 12.5 L 6779.8 8.7 Jo 6805.9 12.0 Me 
SUMMARY FoR AprIL, 1932, 
Observer Initial Vars. tions Observer Initial Vars. tions 
Observa- Observa- 
Ahnert Ah 36 215 Jones Jo 73 284 
\ldwell Ad 6 14 Kohman Ko 28 125 
Baldwin B 58 110 Lacchini | 158 257 
Beck Bk 5 > Marsh Ma 35 47 
Beloit College BI 4 5 McKnelly My 14 17 
Bigelow 3W 26 35 McLeod Me 10 25 
Soutell 30 3 64 Meek Me 49 110 
Bouton 5 43 67 Mennella Mi 15 46 
Brocchi Br 9 10 Monnig Me 10 11 
Brown, ALN. Bn 4 19 Peltier Pt 178 240 
Buckstaff,E.M. Bf 7 7 deRoy Ry ) 73 
Buckstaff,R.N. Be 11 11 Schulman S1 34 47 
Bunting Bg z 3 Shinktield Sh 40 84 
Chandler Cn 8 10 Shultz S 1 ] 
Chandra Ch 176 203 Smith, F.W, S 11 20) 
Cilley Cy 29 46 Smith,L S 7 22 
Ensor En 52 100 Smith,R. S Ps 
Godfrey Cluy» GD 8 20 Stearns S Zz 2 
Gregory Gy 14 22 Thiele | 14 52 
Hanseter Ha 8 8 Webb Wd 16 49 
Hartmann Hf 5 7 Wetherbe We 6 14 
Hildom, A. Hi 7 14 Whitney Wy ( 7 
Hildom, L HI 6 15 Williams W 33 39 
Houghton Ht 56 155 - 
Jansen Je 3 8 Totals 48 388 2748 


a complete success; ideal weather, representative attendance, interesting papers 
Pleasant social contacts, and opportunities to compare observations in clear skies 
Members were present from far and near reaching from New Hampshir: 
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West Virginia and as far west as Madison, Wisconsin. A outstanding feature 
of the meeting was the presence of so many of the younger members, and too, 
those who are doing so much of the actual observing work. Messrs. Meek and 
Houston of Madison were present besides Peltier whom they picked up enroute. 
Jones of New Hampshire was there and so was the youngest observing member, 
T. P. Kohman of Bethesda, Maryland. Miss Allen and her associates at Hood 
College proved charming hosts and everything was done to make this stay at 
Frederick, Maryland, most delightful. 

Occultations came in for their due share of discussion and variable stars 
were not by any means neglected. The Fall meeting of the Association is to be 
held as usual at Harvard Observatory on October 15. 

Mr. H. E. Houghton, our observer at Capetown, reports that his discovery 
of the Houghton comet was made while setting on the field of T Apodis, thus, 
with the aid of an Association chart, being able to obtain a fairly accurate dis- 
covery position which could be communicated to the Cape Observatory. This is 
not the first occasion on which a comet has been discovered by a variable star 
observer while making observations. 


Leon CAMPBELL, Recorder. 
May 13, 1932. 





Comet Notes 
By G. VAN BIESBROECK 


Comer 1932¢ (CArkAsco). As indicated last month by the first telegraphic 
announcements (p. 297) the second new comet of this year was found by Carrasco 
at Madrid (Spain). It was first measured on April 22 as a 12™ object slowly 
moving southwestward in Coma Berenices. This was confirmed by Mundler in 
Heidelberg April 25 and since then the object has been frequently recorded at 
various observatories. 

When first seen by the writer on April 27 through the 40-inch telescope the 
comet showed a well-detined almost stellar nucleus surrounded by a coma extend- 
ing in position angle 110° into a short tail about 1’ in length. 

The object was found on several plates taken on April 13 at the Harvard 
observatory before the discovery. Examination of plates of small-scale exposed 
at the sky-patrol at Williams Bay also revealed the presence of the comet as early 
as April 5. On these I have measured the following prediscovery positions : 

1932 April 5.204 12" 44™ 3385 +-30° 20:7 12™ 

6.172 12 42 43.2 30 4.1 -- 
Several preliminary orbits have been computed from which it appears 
comet is a very distant object and that its minimum distance from the sun has 


already been passed for several months. 


PRELIMINARY ELEMENTS OF Comet 1932 c¢ (CARRASCO). 
Whipple and Miss Vinter-Hansen 





Cunningham and Moller Comas Sola 
Dates used (April) 13-25-27 22-25-27 22-25-29 
Perihelion passage 1931 Nov. 27.14 1931 Dec. 14.594 1931 Dec. 3.86/ 
Node to perihelion 108° 18’ 117° 25:1 112° 44’ 
Longitude of node ly OD 17 43.5 16 57 
Inclination oF 30 58 11.1 59 40 
Perihelion distance 2.288 2.47838 2.3788 
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ave computed following ephemeris from the first of these orbits: the 
naguitude is assumed to be 12™.5 on June 4. The path lies across the constella- 
tion Virgo 
EPHEMERIS OF Comet 1932c¢ (CARRASCO). 
1932 a 5 Distance 
a tee gid a : from sun from earth M 
t 2 11 51 46 11 55.9 3.09 Lae 12.3 
6 51 47 10 47.7 
10 52 8 9 _ 5 3.15 2.88 12.7 
14 52 44 6.4 
18 53 40 7 33.2 3.20 3.05 12.9 
an 54 49 31.6 
26 56 11 31.3 3.26 23 13.0 
ne 30) 57 46 4 31.0 
July 4 11 59 32 $ 31.5 3.3L 3.48 13.2 
A measure on May 23 gave the following correctio: 
In right ascension —6 sec., in declination —2’. 
Jn that date the brightness was estimated as 12.5 and the nucleus had lost its 
sharpness. 

Comet 1932b (Hovcuton), It appears now that Houghton’s comet was 
liscovered independently on April 2 by G. E. Ensor at Pretoria; hence the comet 
will carry the double name Houghton-Ensor. During the month of May it has 
followed closely the ephemeris by Cunningham and Whipple (p. 295) the con- 
inuation of which I computed as follows: 

ErHEMERIS OF Comet 1932) (HovuGutTon-ENsor). 
1932 a 5 . Distance 
UT. ” : from sun from earth M 
29 12 49 47 14 29.1 1.82 1.13 13.0 
J z ie 5 16 8&2 1.86 | 13.4 
6 54 56 17 27.9 1.90 130 13.7 
10 12 57 50 18 31.8 1.95 1.41 13.9 
14 13 0 54 19 22.9 1.99 1.51 14 1 
& 4 8 20 3.4 ? 03 1.60 14.2 
22 7 31 20 35.5 2.07 1.70 14.4 
26 i 2 21 0.0 1] 1.80 14.6 
une 30 14 41 21 18.5 16 1.90 14.8 
July 4 13 18 27 21 31.9 2.20 1.99 14.9 

The comet has kept about the same appearance as lost in size and 

rightness as the distance increased. The path during the month of June is 


rresp nded to that of 


ind « 


it rot 
be difficult to 


ma 


1V¢ 
ris 1s computed from assumption May 29=13™. The correcti f the ephem- 
was +3 sec and +1’ on May 23. 
Periopic CoMET GriGG-SKJELLERUP (1932a) has been obsery several times 
the writer between April 28 and May 9. At that time it appeared a diffuse 
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declination. By assuming May 12.100 for the perihelion he finds that the residual 
is decreased to 4 in declination but there is then a deviation of 1 min. in the other 
coordinate. A readjustment of the other elements will be necessary in order to 
satisfy the observation completely. It is now evident that on March 6 (p. 228) 
the comet was some three degrees away from the tiny spot that I thought was 
the comet at the time. Crommelin’s first ephemeris (p. 296) is continued here 


EPpHEMERIS OF CoMET GRIGG-SKJELLERUP. 


1932 a i) —— Distance———_ 
O U.T. icles ; from sun from earth M 
June 4 10 36 16 +46 14 0).97 0.24 in 
9 11 49 52 50 40 1.00 0.24 hd 
14 13 8 30 51 58 1.03 0.25 11.9 
19 14 18 32 50: 15 1.06 0). 27 2.2 
24 iS: 32 32 46 45 1.10 0.29 2.5 
29 15 51 40 42 38 1.14 0.33 12.8 
July 4 16 20 20 +38 25 1.19 0.36 3.1 


According to an observation by the writer on May 22 the correction of this 
ephemeris was 
in right ascension —2sec., in declination —63’ 

and the total brightness was estimated as 12”; this figure was adopted in com- 
puting the brightness given in the ephemeris. Since the perihelion has been 
passed on May 12 no appreciable increase in brightness is to be foreseen especially 
after June 7 when the minimum distance from the earth occurs. But the comet 
will be very well placed for observation since it rapidly crosses the constellatio1 
of Ursa Major, Bootes, and Hercules. 

None of the other periodic comets expected to become visible about this tim¢ 
have been found so far. On May 2 the writer secured good plates of the field of 
Periopic Comer 191611 (NeuyMIN) according to the ephemeris given on p. 297 
but no trace of the object was found. 

The Pertopic Comets Korrr and Borretty which are best placed for southern 
observers will probably be found before long. Ephemerides are given in the 1932 
Handbook of the British Astronomical Association where predictions are also 
found concerning Periopic Comet Brooks which passes perihelion in October, as 
well as in regard to Periopic Comet Temper 18661 which is responsible for the 
November meteors. This comet is expected to pass its perihelion next winter 
and in view of the exceptional activity of the Leonids in recent years it would 
be of especial interest to observe it. 

Williams Bay, Wisconsin, May 23, 1932. 


General Notes 


Because of unavoidable delays this issue of PoruLAr AstTRONOMY is a_ few 
days late in reaching its destination. We are sure, however, that those of our 
readers who have had the pleasure of a visit to the Adler Museum will enjoy th 
detailed paper concerning it by Professor Philip Fox. Doubtless those who hay 
not had the opportunity of doing so before will, after reading this paper, wish 
see this veritable mine of historical astronomical interest. The paper will be co 
cluded in a later issue. 


The August-September issue will be mailed about July 15. It, we hope, wil! 








lern 
1932 


also 
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contain an account of the eclipse plans of the various parties, and su 
the general observer. 





Dr. Bernhard H. Dawson has recently been elected 


ation of friends of astronomy” in Buenos Aires, for the ensuing term. 





Dr. Edward R. Perry, Vice-President of the Tacoma Amateur Telescope 


Makers and Astronomers, delivered a talk on the History of Astronomy to the 
newly organized Astronomical Society of Seattle, Washington, on April 5, 1932. 


The Reinmuth Object, now called Planet 1932 H.A., according t 


to Professor 
A. C. D. Crommelin in B.4.A. Circular, No. 117, affords the first instance of a 


minor planet that comes inside the earth’s orbit; its distance from the earth's 
orbit at the crossing points is about 3 million miles; its least distance from th 


earth this year is about 63 million miles on May 15, TI 
side the orbit of Venus. 


e perihelion point is in- 


We shall have further information concerning this interesting obje 


ct in the 


next issue, 





Delporte Object.—The rapidly moving object discovered at Uccle by Del- 
porte on March 12 is now considered to be an asteroid and has been given the 
provisional designation of Planet 1932 FE A,. It is of exceptional interest becaus« 
of the near approach of its orbit to that of the earth. Professor A. C. D. Crom- 
melin states (B.4.A. Circ. 113): “The least distance from the earth’s orbit is 
0.10935 units, or 10,160,000 miles; this was the actual distance from the earth on 
March 23 last. Perturbations by the earth will need to be applied before the orbit 
can be taken as final. The earth’s pull on the planet in March was about 1/3000 
of that of the sun. There will be a second opposition of the planet in June, since 
its slower motion then lets the earth overtake it. Two oppositions within three 
en Circ, 365 that there is a close 
approach of the orbits of EA, and Eros; he suggests that 


have had a common origin.” 


months are unique. Dr. Guth notes in ( 





the two planets may 





Sun Dogs and Halos Observed. 
On the morning of May 11 at 6:30, E.S.T., an unusually beautiful and brilliant 


halo around the sun was observed at Vassar College. The radius 
») 


f the halo was 


degrees and showed distinct prismatic colors with the red inside. The 


about 
lower limb of the ring was on the horizon. Tangent to the upper limb and convex 
to the sun was an arc of about 10 degrees in length, brilliantly white. A ring of 
white light was observed parallel to the horizon, and where this ring crossed the 
halo bright patches of light or sun dogs slightly colored were seen. The phenom- 
enon lasted for about half an hour, when it began to fade gradually. The morn- 
ing was cold and damp with a very heavy dew. The day was quite clear followed 
by thick clouds by evening and throughout the following day with some precipita- 
tion, 


M. ALpertA HAwWEs 
Vassar College Observatory, Poughkeepsie, New York 


The Aurora of May 29, 1932 
he aurora on this night was the most brilliant and tive I have seer 
since the great auroras of May, 1921. The time of beginning is somewhat un- 


certain but may be set at approximately 9:15 p.m., Central Standard Time. My 
first observation was made at 10:10 p.m. At this time there was a sheaf of rays 


running approximately east and west. The num ber of ray aried from one 
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three. Each ray was about 5° wide. The total width of the sheaf was about 30° 
where it crossed the meridian. Its axis was very close to the line through Jupiter 
and Arcturus and continuing to the eastern horizon. Brilliant pulsations ran 
along the rays and the rays likewise moved laterally. I had the impression that 
the pulsations passed from west to east but repeated efforts to follow one with 
the eyes failed as the motion was too rapid, 

This display lasted for about 10 minutes. At times other rays rose from the 
northern horizon and occasionally short narrow rays appeared in the northeast at 
altitudes of 60° or more. 

At 10:28 and 10:35 two strongly marked coronas developed from rays coming 
ip from the horizon in all quadrants. Both coronas were very exactly centered 
on € Bootis. 


By 10:45 a cloud sheet was coming in from the south and by 10:50 the sky 


was entirely overcast and no stars visible. The display, however, must have con- 
tinued as shifting lights could be seen through the clouds. 

The rays seen were mostly white but a few coming from the northern horizon 
had a greenish tinge. No other colors were seen. E.A.F. 


Goodsell Observatory, Northfield, Minnesota. 





Jupiter’s Satellites on May 3, 1932.—As was predicted, Jupiter was to be 
seen without any visible satellites for nearly an hour on the evening of May 3. 
As the plane of the satellite orbits lies just now very nearly in line with the 
earth, satellite phenomena are especially interesting, including not only the usual 
eclipses and occultations of satellites by the planet but also frequent eclipses and 
occultations of one satellite by another. With a small group of interested students 
we began watching the planet at 8:45 p.m., E.S.T. No attempt was made to time 
exactly the various phenomena noted, and the times given are those of The Am- 
erican Ephemeris. 

When we first saw the planet, Satellite I was near by, approaching transit, 
Satellite IV was perhaps 2’ to the east, II and III were behind the planet in 
occultation. At 8:51, 1V faded out in eclipse and was not seen again. At almost 
the same instant III came out from occultation. Satellites I and III were now 
approaching each other and at 8:58 III was occulted by I so that the two appeared 
as one object. They soon separated, Satellite I coming closer to the planet's disk 
and disappearing at 9:04 as it began to transit across the bright equatorial belt. 
Soon after this we noted that III was becoming fainter until it seemed to have 
lost about one-half its light. No other satellite was visible, so no direct compari- 
son could be made. According to the Handbook of the British Astronomical 
Association, at 9:29 it entered into the shadow of II (which was itself in occulta- 
tion), coming out from this eclipse at 10:11. Soon after ten it appeared to us to 
have regained its usual brightness, but at 10:25 it disappeared into the shadow 
of the planet, leaving Jupiter alone in the field. The only visible evidence of the 
existence of any of the satellites then was the tiny black shadow of Satellite I 
which could be plainly discerned upon the equatorial belt of the planet. 

ANNE S. YOUNG. 

Mount Holyoke College. 
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